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RNA INTERFERENCE MEDIATED INHIBITION OF GENE EXPRESSION 
USING SHORT INTERFERING NUCLEIC ACID (siNA) 

This invention claims the benefit of Beigelman USSN 60/358,580 filed February 
20, 2002, of Beigelman USSN 60/363,124 filed March 11, 2002, of Beigelman USSN 
5 60/386,782 filed June 6, 2002, of Beigelman USSN 60/406,784 filed August 29, 2002, of 
Beigelman USSN 60/408,378 filed September 5, 2002, of Beigelman USSN 60/409,293 
filed September 9, 2002, and of Beigelman USSN 60/440,129 filed January 15, 2003. 
These applications are hereby incorporated by reference herein in their entireties, 
including the drawings. 

10 Field Of The Invention 

The present invention concerns methods and reagents useful in modulating gene 
expression in a variety of applications, including use in therapeutic, diagnostic, target 
validation, and genomic discovery applications. Specifically, the invention relates to 
small nucleic acid molecules, such as short interfering nucleic acid (siNA), short 
15 interfering RNA (siRNA), double-stranded RNA (dsRNA), micro-RNA (miRNA), and 
short hairpin RNA (shRNA) molecules capable of mediating RNA interference (RNAi). 

Background Of The Invention 

The following is a discussion of relevant art pertaining to RNAi. The discussion is 
provided only for understanding of the invention that follows. The summary is not an 
20 admission that any of the work described below is prior art to the claimed invention. 
Applicant demonstrates herein that chemically modified short interfering nucleic acids 
possess the same capacity to mediate RNAi as do siRNA molecules and are expected to 
possess improved stability and activity in vivo; therefore, this discussion is not meant to 
be limiting only to siRNA and can be applied to siNA as a whole. 

25 RNA interference refers to the process of sequence-specific post-transcriptional 

gene silencing in animals mediated by short interfering RNAs (siRNAs) (Fire et aL, 1998, 
Nature, 391, 806). The corresponding process in plants is commonly referred to as post- 
transcriptional gene silencing or RNA silencing and is also referred to as quelling in 
fungi. The process of post-transcriptional gene silencing is thought to be an 
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evolutionarily-conserved cellular defense mechanism used to prevent the expression of 
foreign genes and is commonly shared by diverse flora and phyla (Fire et al, 1999, 
Trends Genet, 15 5 358). Such protection from foreign gene expression may have evolved 
in response to the production of double-stranded RNAs (dsRNAs) derived from viral 
5 infection or from the random integration of transposon elements into a host genome via a 
cellular response that specifically destroys homologous single-stranded RNA or viral 
genomic RNA. The presence of dsRNA in cells triggers the RNAi response though a 
mechanism that has yet to be fully characterized. This mechanism appears to be different 
from the interferon response that results from dsRNA-mediated activation of protein 
10 kinase PKR and 2 f ,5'-oligo adenylate synthetase resulting in non-specific cleavage of 
mRNA by ribonuclease L. 

The presence of long dsRNAs in cells stimulates the activity of a ribonuclease III 
enzyme referred to as dicer. Dicer is involved in the processing of the dsRNA into short 
pieces of dsRNA known as short interfering RNAs (siRNAs) (Berstein et al, 2001, 
Nature, 409, 363). Short interfering RNAs derived from dicer activity are typically about 
21 to about 23 nucleotides in length and comprise about 19 base pair duplexes (Elbashir 
et al, 2001, Genes Dev., 15, 188). Dicer has also been implicated in the excision of 21- 
and 22-nucleotide small temporal RNAs (stRNAs) from precursor RNA of conserved 
structure that are implicated in translational control (Hutvagner et al, 2001, Science, 293, 
834). The RNAi response also features an endonuclease complex, commonly referred to 
as an RNA-induced silencing complex (RISC), which mediates cleavage of single- 
stranded RNA having sequence complementary to the antisense strand of the siRNA 
duplex. Cleavage of the target RNA takes place in the middle of the region 
complementary to the antisense strand of the siRNA duplex (Elbashir et al, 2001, Genes 
Dev., 15, 188). 

RNAi has been studied in a variety of systems. Fire et al, 1998, Nature, 391, 806, 
were the first to observe RNAi in C. elegans. Wianny and Goetz, 1999, Nature Cell 
Biol, 2, 70, describe RNAi mediated by dsRNA in mouse embryos. Hammond et al, 
2000, Nature, 404, 293, describe RNAi in Drosophila cells transfected with dsRNA. 
30 Elbashir et al, 2001, Nature, 411, 494, describe RNAi induced by introduction of 
duplexes of synthetic 21 -nucleotide RNAs in cultured mammalian cells including human 
embryonic kidney and HeLa cells. Recent work in Drosophila embryonic lysates 
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(Elbashir et al, 200 1, EMBO J„ 20, 6877) has revealed certain requirements for siRNA 
length, structure, chemical composition, and sequence that are essential to mediate 
efficient RNAi activity. These studies have shown that 21 -nucleotide siRNA duplexes 
are most active when containing 3'-terminal dinucleotide overhangs. Furthermore, 
5 complete substitution of one or both siRNA strands with 2 f -deoxy (2'-H) or 2-O-methyl 
nucleotides abolishes RNAi activity, whereas substitution of the 3 ? -tenninal siRNA 
overhang nucleotides with 2 ! -deoxy nucleotides (2'-H) was shown to be tolerated. Single 
mismatch sequences in the center of the siRNA duplex were also shown to abolish RNAi 
activity. In addition, these studies also indicate that the position of the cleavage site in the 
10 target RNA is defined by the 5 T -end of the siRNA guide sequence rather than the 3 ! -end of 
the guide sequence (Elbashir et al, 2001, EMBO J., 20, 6877). Other studies have 
indicated that a 5 f -phosphate on the target-complementary strand of a siRNA duplex is 
required for siRNA activity and that ATP is utilized to maintain the 5 '-phosphate moiety 
on the siRNA (Nykanen et al, 2001, Cell, 107, 309). 

15 Studies have shown that replacing the 3 '-terminal nucleotide overhanging segments 

of a 21-mer siRNA duplex having two -nucleotide 3 '-overhangs with 
' deoxyribonucleotides does not have an adverse effect on RNAi activity. Replacing up to 
four nucleotides on each end of the siRNA with deoxyribonucleotides has been reported 
to be well tolerated, whereas complete substitution with deoxyribonucleotides results in 

20 no RNAi activity (Elbashir et al, 2001, EMBO J., 20, 6877). In addition, Elbashir et al, 
supra, also report that substitution of siRNA with 2'-0-methyl nucleotides completely 
abolishes RNAi activity. Li et al, International PCT Publication No. WO 00/44914, and 
Beach et al, International PCT Publication No. WO 01/68836 preliminarily suggest that 
siRNA may include modifications to either the phosphate-sugar backbone or the 

25 nucleoside to include at least one of a nitrogen or sulfur heteroatom, however, neither 
application postulates to what extent such modifications would be tolerated in siRNA 
molecules, nor provides any further guidance or examples of such modified siRNA. 
Kreutzer et al, Canadian Patent Application No. 2,359,180, also describe certain 
chemical modifications for use in dsRNA constructs in order to counteract activation of 

30 double-stranded RNA-dependent protein kinase PKR, specifically 2 f -amino or 2-0- 
methyl nucleotides, and nucleotides containing a 2'-0 or 4'-C methylene bridge. 
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However, Kreutzer et al. similarly fails to provide examples or guidance as to what extent 
these modifications would be tolerated in siRNA molecules. 

Parrish et al, 2000, Molecular Cell, 6, 1977-1087, tested certain chemical 
modifications targeting the unc-22 gene in C. elegans using long (>25 nt) siRNA 
5 transcripts. The authors describe the introduction of thiophosphate residues into these 
siRNA transcripts by incorporating thiophosphate nucleotide analogs with T7 and T3 
RNA polymerase and observed that RNAs with two phosphorothioate modified bases 
also had substantial decreases in effectiveness as RNAi. Further, Parrish et aL reported 
that phosphorothioate modification of more than two residues greatly destabilized the 

10 RNAs in vitro such that interference activities could not be assayed. Id. at 1081. The 
authors also tested certain modifications at the 2'~position of the nucleotide sugar in the 
long siRNA transcripts and found that substituting deoxynucleotides for ribonucleotides 
produced a substantial decrease in interference activity, especially in the case of Uridine 
to Thymidine and/or Cytidine to deoxy-Cytidine substitutions. Id. In addition, the 

15 authors tested certain base modifications, including substituting, in sense and antisense 
strands of the siRNA, 4-thiouracil, 5-bromouracil, 5-iodouracil, and 3-(aminoallyl)uracil 
for uracil, and inosine for guano sine. Whereas 4-thiouracil and 5-bromouracil 
substitution appeared to be tolerated, Parrish reported that inosine produced a substantial 
decrease in interference activity when incorporated in either strand. Parrish also reported 

20 that incorporation of 5-iodouracil and 3-(aminoallyl)uracil in the antisense strand resulted 
in a substantial decrease in RNAi activity as well. 

The use of longer dsRNA has been described. For example, Beach et al, 
International PCT Publication No. WO 01/68836, describes specific methods for 
attenuating gene expression using endogenously-derived dsRNA. Tuschl et al, 

25 International PCT Publication No. WO 01/75164, describe a Drosophila in vitro RNAi 
system and the use of specific siRNA molecules for certain functional genomic and 
certain therapeutic applications; although Tuschl, 2001, Chem. Biochem., 2, 239-245, 
doubts that RNAi can be used to cure genetic diseases or viral infection due to the danger 
of activating interferon response. Li et al, International PCT Publication No. WO 

30 00/44914, describe the use of specific dsRNAs for attenuating the expression of certain 
target genes. Zernicka-Goetz et al, International PCT Publication No. WO 01/36646, 
describe certain methods for inhibiting the expression of particular genes in mammalian 
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cells using certain dsRNA molecules. Fire et ah, International PCT Publication No. WO 
99/32619, describe particular methods for introducing certain dsRNA molecules into cells 
for use in inhibiting gene expression. Plaetinck et ah, International PCT Publication No. 
WO 00/01846, describe certain methods for identifying specific genes responsible for 
5 conferring a particular phenotype in a cell using specific dsRNA molecules. Mello et ah, 
International PCT Publication No. WO 01/29058, describe the identification of specific 
genes involved in dsRNA-mediated RNAi. Deschamps Depaillette et ah, International 
PCT Publication No. WO 99/07409, describe specific compositions consisting of 
particular dsRNA molecules combined with certain anti-viral agents. Waterhouse et ah, 
10 International PCT Publication No. 99/53050, describe certain methods for decreasing the 
phenotypic expression of a nucleic acid in plant cells using certain dsRNAs. Driscoll et 
ah, International PCT Publication No. WO 01/49844, describe specific DNA constructs 
for use in facilitating gene silencing in targeted organisms. 

Others have reported on various RNAi and gene-silencing systems. For example, 

15 Parrish et ah, 2000, Molecular Cell, 6, 1977-1087, describe specific chemically-modified 
siRNA constructs targeting the unc-22 gene of G elegans. Grossniklaus, International 
PCT Publication No. WO 01/38551, describes certain methods for regulating polycomb 
gene expression in plants using certain dsRNAs. Churikov et ah, International PCT 
Publication No. WO 01/42443, describe certain methods for modifying genetic 

20 characteristics of an organism using certain dsRNAs. Cogoni et ah, International PCT 
Publication No. WO 01/53475, describe certain methods for isolating a Neurospora 
silencing gene and uses thereof. Reed et ah, International PCT Publication No. WO 
01/68836, describe certain methods for gene silencing in plants. Honer et ah, 
International PCT Publication No. WO 01/70944, describe certain methods of drug 

25 screening using transgenic nematodes as Parkinson's Disease models using certain 
dsRNAs. Deak et ah, International PCT Publication No. WO 01/72774, describe certain 
Drosophila-derived gene products that may be related to RNAi in Drosophila. Arndt et 
ah, International PCT Publication No. WO 01/92513 describe certain methods for 
mediating gene suppression by using factors that enhance RNAi. Tuschl et ah, 

30 International PCT Publication No. WO 02/44321, describe certain synthetic siRNA 
constructs. Pachuk et ah, International PCT Publication No. WO 00/63364, and 
Satishchandran et ah, International PCT Publication No. WO 01/04313, describe certain 
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methods and compositions for inhibiting the function of certain polynucleotide sequences 
using certain dsRNAs. Echeverri et al, International PCT Publication No. WO 02/38805, 
describe certain C. elegans genes identified via RNAL Kreutzer et al, International PCT 
Publications Nos. WO 02/055692, WO 02/055693, and EP 1144623 Bl describes certain 
5 methods for inhibiting gene expression using RNAL Graham et al, International PCT 
Publications Nos. WO 99/49029 and WO 01/70949, and AU 4037501 describe certain 
vector expressed siRNA molecules. Fire et al, US 6,506,559, describe certain methods 
for inhibiting gene expression in vitro using certain long dsRNA (greater than 25 
nucleotide) constructs that mediate RNAi. 



1 0 SUMMARY OF THE INVENTION 

This invention relates to compounds, compositions, and methods useful for 
modulating RNA function and/or gene expression in a cell. Specifically, the instant 
invention features synthetic small nucleic acid molecules, such as short interfering nucleic 
acid (siNA), short interfering RNA (siRNA), double-stranded RNA (dsRNA), micro - 

15 RNA (miRNA), and short hairpin RNA (shRNA) molecules capable of modulating gene 
expression in cells by RNA inference (RNAi). The siRNA of the instant invention can be 
chemically synthesized, expressed from a vector or enzymatically synthesized. The use 
of chemically modified siNA can improve various properties of native siRNA molecules 
through increased resistance to nuclease degradation in vivo and/or improved cellular 

20 uptake. The chemically modified siNA molecules of the instant invention provide useful 
reagents and methods for a variety of therapeutic, diagnostic, agricultural, target 
validation, genomic discovery, genetic engineering and pharmacogenomic applications. 

In a non-limiting example, the introduction of chemically modified nucleotides into 
nucleic acid molecules provides a powerful tool in overcoming potential limitations of in 

25 vivo stability and bioavailability inherent to native RNA molecules that are delivered 
exogenously. For example, the use of chemically modified nucleic acid molecules can 
enable a lower dose of a particular nucleic acid molecule for a given therapeutic effect 
since chemically modified nucleic acid molecules tend to have a longer half-life in serum. 
Furthermore, certain chemical modifications can improve the bioavailability of nucleic 

30 acid molecules by targeting particular cells or tissues and/or improving cellular uptake of 
the nucleic acid molecule. Therefore, even if the activity of a chemically modified 
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nucleic acid molecule is reduced as compared to a native nucleic acid molecule, for 
example when compared to an all RNA nucleic acid molecule, the overall activity of the 
modified nucleic acid molecule can be greater than the native molecule due to improved 
stability and/or delivery of the molecule. Unlike native unmodified siRNA, chemically 
5 modified siNA can also minimize the possibility of activating interferon activity in 
humans. 

The siRNA molecules of the invention can be designed to inhibit gene expression 
through RNAi targeting of a variety of RNA molecules. In one embodiment, the siRNA 
molecules of the invention are used to target various RNAs corresponding to a target 
gene. Non-limiting examples of such RNAs include messenger RNA (mRNA), alternate 
RNA splice variants of target gene(s), post-transcriptionally modified RNA of target 
gene(s), pre-mRNA of target gene(s). If alternate splicing produces a family of transcipts 
that are distinguished by usage of appropriate exons, the instant invention can be used to 
inhibit gene expression through the appropriate exons to specifically inhibit or to 
distinguish among the functions of gene family members. For example, a protein that 
contains an alternatively spliced transmembrane domain can be expressed in both 
membrane bound and secreted forms. Use of the invention to target the exon containing 
the transmembrane domain can be used to determine the functional consequences of 
pharmaceutical targeting of membrane bound as opposed to the secreted form of the 
protein. Non-limiting examples of applications of the invention relating to targeting these 
RNA molecules include therapeutic pharmaceutical applications, pharmaceutical 
discovery applications, molecular diagnostic and gene function applications, and gene 
mapping, for example using single nucleotide polymorphism mapping with siRNA 
molecules of the invention. Such applications can be implemented using known gene 
sequences or from partial sequences available from an expressed sequence tag (EST). 

In another embodiment, the siRNA molecules of the invention are used to target 
conserved sequences corresponding to a gene family or gene families. As such, siRNA 
can be used to characterize pathways of gene function in a variety of applications. For 
example, the present invention can be used to inhibit the activity of target gene(s) in a 
30 pathway to determine the function of uncharacterized gene(s) in gene function analysis, 
mRNA function analysis, or translational analysis. The invention can be used to 
determine potential target gene pathways involved in various diseases and conditions 
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toward pharmaceutical development. The invention can be used to understand pathways 
of gene expression involved in development, such as prenatal development, postnatal 
development and/or aging. 

In one embodiment, the invention features a short interfering nucleic acid (siNA) 
molecule that down-regulates expression of a gene family by RNA interference. The 
gene family can comprise more than one splice variant of a target gene, more than one 
post-transcriptionally modified RNA of a target gene, or more than one RNA trascript 
having shared homology. In one embodiment, the gene family comprises epidermal 
growth factor (e.g., EGFR, such as HER1, HER2, HERS, and/or HER4) genes, vascular 
endothelial growth factor and vascular endothelial growth factor receptor (e.g., VEGF, 
VEGFR1, VEGFR2, or VEGFR3) genes, or viral genes corresponding to different viral 
strains (e.g., HIV-1 and HIV-2). Such gene families can be established by analysing 
nucleic acid sequences (e.g., sequences shown by Genbank Accession Nos. in Table V) 
for homology. 

In one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
mammalian target gene (e.g., a human gene), wherein the siNA molecule comprises one 
or more chemical modifications and each strand of the double-stranded siNA is about 21 
nucleotides long. 

In one embodiment, a siNA molecule of the invention comprises no 
ribonucleotides. In another embodiment, a siNA molecule of the invention comprises 
ribonucleotides. 

In one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
mammalian target gene (e.g., a human gene), wherein one of the strands of the double- 
stranded siNA molecule comprises a nucleotide sequence that is complementary to a 
nucleotide sequence of the endogenous mammalian target gene or a portion thereof, and 
wherein the second strand of the double-stranded siNA molecule comprises a nucleotide 
sequence substantially similar to the nucleotide sequence of the endogenous mammalian 
target gene or a portion thereof. 
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In one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
mammalian target gene (e.g., a human gene), wherein each strand of the siNA molecule 
comprises about 19 to about 23 nucleotides, and wherein each strand comprises about 19 
5 nucleotides that are complementary to the nucleotides of the other strand. 

In one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
mammalian target gene (e.g., a human gene), wherein the siNA molecule comprises an 
antisense region comprising a nucleotide sequence that is complementary to a nucleotide 
10 sequence of the endogenous mammalian target gene or a portion thereof, and wherein the 
siNA further comprises a sense region, wherein the sense region comprises a nucleotide 
sequence substantially similar to the nucleotide sequence of the endogenous mammalian 
target gene or a portion thereof. 

In one embodiment, the invention features a double-stranded short interfering 
15 nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
mammalian target gene (e.g., a human gene), wherein the antisense region and the sense 
region each comprise about 19 to about 23 nucleotides, and wherein the antisense region 
comprises about 19 nucleotides that are complementary to nucleotides of the sense 
region. 

20 In one embodiment, the invention features a double-stranded short interfering 

nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
mammalian target gene (e.g., a human gene), wherein the siNA molecule comprises a 
sense region and an antisense region and wherein the antisense region comprises a 
nucleotide sequence that is complementary to a nucleotide sequence of RNA encoded by 

25 the endogenous mammalian target gene or a portion thereof and the sense region 
comprises a nucleotide sequence that is complementary to the antisense region. 

In one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
mammalian target gene (e.g., a human gene), wherein the siNA molecule is assembled 
30 from two separate oligonucleotide fragments wherein one fragment comprises the sense 
region and the second fragment comprises the antisense region of the siNA molecule. 
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The sense region can be connected to the antisense region via a linker molecule, such as a 
polynucleotide linker or a non-nucleotide linker. 

In one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
5 mammalian target gene (e.g., a human gene), wherein the siNA molecule comprises a 
sense region and an antisense region and wherein the antisense region comprises a 
nucleotide sequence that is complementary to a nucleotide sequence of RNA encoded by 
the endogenous mammalian target gene or a portion thereof and the sense region 
comprises a nucleotide sequence that is complementary to the antisense region, and 
10 wherein pyrimidine nucleotides in the sense region are 2'-0-methyl pyrimidine 
nucleotides, 2-deoxy nucleotides, and/or 2 f -deoxy-2'-fluoro pyrimidine nucleotides. 

In one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
mammalian target gene (e.g., a human gene), wherein the siNA molecule is assembled 

15 from two separate oligonucleotide fragments wherein one fragment comprises the sense 
region and the second fragment comprises the antisense region of the siNA molecule, and 
wherein the fragment comprising the sense region includes a terminal cap moiety at the 
5-end, the 3 -end, or both of the 5 ? and 3' ends of the fragment comprising the sense 
region. In another embodiment, the terminal cap moiety is an inverted deoxy abasic 

20 moiety or glyceryl moiety. In another embodiment, each of the two fragments of the 
siNA molecule comprise 21 nucleotides. 

In one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
mammalian target gene (e.g., a human gene), wherein the siNA molecule comprises a 

25 sense region and an antisense region and wherein the antisense region comprises a 
nucleotide sequence that is complementary to a nucleotide sequence of RNA encoded by 
the endogenous mammalian target gene or a portion thereof and the sense region 
comprises a nucleotide sequence that is complementary to the antisense region, and 
wherein the purine nucleotides present in the antisense region comprise 2-deoxy- purine 

30 nucleotides. In another embodiment, the antisense region comprises a phosphorothioate 
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internucleotide linkage at the 3 f end of the antisense region. In another embodiment, the 
antisense region comprises a glyceryl modification at the 3' end of the antisense region. 

Li one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that down-regulates expression of an endogenous 
5 mammalian target gene (e.g., a human gene), wherein the siNA molecule is assembled 
from two separate oligonucleotide fragments wherein one fragment comprises the sense 
region and the second fragment comprises the antisense region of the siNA molecule, and 
wherein about 19 nucleotides of each fragment of the siNA molecule are base-paired to 
the complementary nucleotides of the other fragment of the siNA molecule and wherein 

10 at least two 3 ? terminal nucleotides of each fragment of the siNA molecule are not base- 
paired to the nucleotides of the other fragment of the siNA molecule. In another 
embodiment, each of the two 3' terminal nucleotides of each fragment of the siNA 
molecule are 2'-deoxy-pyrimidines, such as 2'-deoxy-thymidine. In another embodiment, 
all 21 nucleotides of each fragment of the siNA molecule are base-paired to the 

15 complementary nucleotides of the other fragment of the siNA molecule. In another 
embodiment, about 19 nucleotides of the antisense region are base-paired to the 
nucleotide sequence or a portion thereof of the RNA encoded by the endogenous 
mammalian target gene. In another embodiment, 21 nucleotides of the antisense region 
are base-paired to the nucleotide sequence or a portion thereof of the RNA encoded by 

20 the endogenous mammalian target gene. In another embodiment, the 5 5 -end of the 
fragment comprising said antisense region optionally includes a phosphate group. 

In one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that inhibits the expression of an endogenous mammalian 
target RNA sequence (e.g., wherein said target RNA sequence is encoded by a human 
25 gene), wherein the siNA molecule comprises no ribonucleotides and wherein each strand 
of the double-stranded siNA molecule comprises about 21 nucleotides. 

In one embodiment, the invention features a double-stranded short interfering 
nucleic acid (siNA) molecule that inhibits the expression of an endogenous mammalian 
target gene (e.g., a human gene such as vascular endothelial growth factor, vascular 
30 endothelial growth factor receptor (such as VEGFR1, VEGFR2, or VEGFR3), BCL2, 
HER2/neu, c-Myc, PCNA, REL-A, PTP1B, BACE, CHK1, PKC-alpha, or EGFR), 
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wherein the siNA molecule does not require the presence of a ribonucleotide within the 
siNA molecule for said inhibition of expression of an endogenous mammalian target gene 
and wherein each strand of the double-stranded siNA molecule is about 21 nucleotides 
long. 

5 In one embodiment, the invention features a medicament comprising a siNA 

molecule of the invention. 

In one embodiment, the invention features an active ingredient comprising a siNA 
molecule of the invention. 

In one embodiment, the invention features the use of a double-stranded short 
10 interfering nucleic acid (siNA) molecule to down-regulate expression of an endogenous 
mammalian target gene, wherein the siNA molecule comprises one or more chemical 
modifications and each strand of the double-stranded siNA is about 21 nucleotides long. 

In one embodiment, siRNA molecule(s) and/or methods of the invention are used to 
inhibit the expression of gene(s) that encode RNA referred to by Genbank Accession 
15 number in Table V. In another embodiment, siRNA molecule(s) and/or methods of the 
invention are used to target RNA sequence(s) referred to by Genbank Accession number 
in Table V, or nucleic acid sequences encoding such sequences referred to by Genbank 
Accession number in Table V. Such sequences are readily obtained using the Genbank 
Accession numbers in Table V. 

20 In one embodiment, the invention features a siNA molecule having RNAi activity 

against an RNA encoding a protein, wherein the siNA molecule comprises a sequence 
complementary to RNA having protein encoding sequence, such as those sequences 
having GenBank Accession Nos. shown in Table V. 

In another embodiment, the invention features a siNA molecule having RNAi 
25 activity against a gene, wherein the siNA molecule comprises nucleotide sequence 
complementary to a nucleotide sequence of the gene, such as genes encoding sequences 
having GenBank Accession Nos. shown in Table V. In another embodiment, a siNA 
molecule of the invention includes nucleotide sequence that can interact with nucleotide 
sequence of a gene and thereby mediate silencing of gene expression, for example, 

12 
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wherein the siNA mediates regulation of gene expression by cellular processes that 
modulate the chromatin structure of the gene and prevent transcription of the gene. 

In yet another embodiment, the invention features a siNA molecule comprising a 
sequence, for example, the antisense sequence of the siNA construct, complementary to a 
5 sequence represented by GenBank Accession Nos. shown in Table V or a portion of said 
sequence. 

In one embodiment, the nucleic acid molecules of the invention that act as 
mediators of the RNA interference gene silencing response are chemically modified 
double stranded nucleic acid molecules. As in their native double stranded RNA 

10 counterparts, these siNA molecules typically consist of duplexes containing about 19 base 
pairs between oligonucleotides comprising about 19 to about 25 nucleotides. The most 
active siRNA molecules are thought to have such duplexes with overhanging ends of 1-3 
nucleotides, for example 21 nucleotide duplexes with 19 base pairs and 2 nucleotide 3'- 
overhangs. These overhanging segments are readily hydrolyzed by endonucleases in vivo. 

15 Studies have shown that replacing the 3 '-overhanging segments of a 21-mer siRNA 
duplex having 2 nucleotide 3' overhangs with deoxyribonucleotides does not have an 
adverse effect on RNAi activity. Replacing up to 4 nucleotides on each end of the siRNA 
with deoxyribonucleotides has been reported to be well tolerated whereas complete 
substitution with deoxyribonucleotides results in no RNAi activity (Elbashir et al., 2001, 

20 EMBO J., 20, 6877). hi addition, Elbashir et al, supra, also report that substitution of 
siRNA with 2'-0-methyl nucleotides completely abolishes RNAi activity. Li et al, 
International PCT Publication No. WO 00/44914, and Beach et al, International PCT 
Publication No. WO 01/68836 both suggest that siRNA may include modifications to 
either the phosphate-sugar back bone or the nucleoside to include at least one of a 

25 nitrogen or sulfur heteroatom, however neither application teaches to what extent these 
modifications are tolerated in siRNA molecules nor provide any examples of such 
modified siRNA. Kreutzer and Limmer, Canadian Patent Application No. 2,359,180, 
also describe certain chemical modifications for use in dsRNA constructs in order to 
counteract activation of double stranded-RNA-dependent protein kinase PKR, 

30 specifically 2 '-amino or 2'-0-methyl nucleotides, and nucleotides containing a 2'-0 or 
4'-C methylene bridge. However, Kreutzer and Limmer similarly fail to show to what 

13 
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extent these modifications are tolerated in siRNA molecules nor provide any examples of 
such modified siRNA. 



In one embodiment, the invention features chemically modified siNA constructs 
having specificity for target nucleic acid molecules in a cell (i.e. target nucleic acid 
molecules comprising or encoded by seqences referred to herein by Genbank Accession 
numbers in Table V). Non-limiting examples of such chemical modifications include 
without limitation phosphorothioate internucleotide linkages, 2'-0-methyl 
ribonucleotides, 2 ' -deoxy-2 ' -fluoro ribonucleotides, 2'~deoxy ribonucleotides, "universal 
base" nucleotides, 5-C-methyl nucleotides, and inverted deoxyabasic residue 
incorporation. These chemical modifications, when used in various siNA constructs, are 
shown to preserve RNAi activity in cells while at the same time, dramatically increasing 
the serum stability of these compounds. Furthermore, contrary to the data published by 
Parrish et aL, supra, applicant demonstrates that multiple (greater than one) 
phosphorothioate substitutions are well-tolerated and confer substantial increases in 
serum stability for modified siNA constructs. 

In one embodiment, a siNA molecule of the invention comprises modified 
nucleotides while maintaining the ability to mediate RNAi. The modified nucleotides can 
be used to improve in vitro or in vivo characteristics such as stability, activity, and/or 
bioavailability. For example, a siNA molecule of the invention can comprise modified 
nucleotides as a percentage of the total number of nucleotides present in the siNA 
molecule. As such, a siNA molecule of the invention can generally comprise modified 
nucleotides of about 5 to about 100% of the nucleotide positions (e.g., 5%, 10%, 15%, 
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 
95% or 100% of the nucleotide positions). The actual percentage of modified nucleotides 
present in a given siNA molecule depends on the total number of nucleotides present in 
the siNA. If the siNA molecule is single stranded, the percent modification can be based 
upon the total number of nucleotides present in the single stranded siNA molecules. 
Likewise, if the siNA molecule is double stranded, the percent modification can be based 
upon the total number of nucleotides present in the sense strand, antisense strand, or both 
the sense and antisense strands. In addition, the actual percentage of modified 
nucleotides present in a given siNA molecule can also depend on the total number of 
purine and pyrimidine nucleotides present in the siNA, for example wherein all 

14 
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pyrimidine nucleotides and/or all purine nucleotides present in the siNA molecule are 
modified. 

The antisense region of a siNA molecule of the invention can comprise a 
phosphorothioate internucleotide linkage at the 3 '-end of said antisense region. The 
antisense region can comprise about one to about five phosphorothioate internucleotide 
linkages at the 5'-end of said antisense region. The S'-terminal nucleotide overhangs of a 
siNA molecule of the invention can comprise ribonucleotides or deoxyribonucleotides 
that are chemically-modified at a nucleic acid sugar, base, or backbone. The S'-terminal 
nucleotide overhangs can comprise one or more universal base ribonucleotides. The S'- 
terminal nucleotide overhangs can comprise one or more acyclic nucleotides. 

One embodiment of the invention provides an expression vector comprising a 
nucleic acid sequence encoding at least one siNA molecule of the invention in a manner 
that allows expression of the nucleic acid molecule. Another embodiment of the 
invention provides a mammalian cell comprising such an expression vector. The 
mammalian cell can be a human cell. The siNA molecule of the expression vector can 
comprise a sense region and an antisense region. The antisense region can comprise 
sequence complementary to a RNA or DNA sequence encoding a protein and the sense 
region can comprise sequence complementary to the antisense region. The siNA 
molecule can comprise two distinct strands having complementary sense and antisense 
regions. The siNA molecule can comprise a single strand having complementary sense 
and antisense regions. 

In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule capable of mediating RNA interference (RNAi) inside a cell 
or reconstituted in vitro system, wherein the chemical modification comprises one or 
more {e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) nucleotides comprising a backbone 
modified internucleotide linkage having Formula I: 

Z 

ii 

Ri X P Y R 2 

W 
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wherein each Rl and R2 is independently any nucleotide, non-nucleotide, or 
polynucleotide which can be naturally-occurring or chemically-modified, each X and Y is 
independently O, S, N, alkyl, or substituted alkyl, each Z and W is independently O, S 5 N, 
alkyl, substituted alkyl, O-alkyl, S-alkyl, alkaryl, or aralkyl, and wherein W, X, Y, and Z 
5 are optionally not all O. 

The chemically-modified internucleotide linkages having Formula I, for example, 
wherein any Z, W, X, and/or Y independently comprises a sulphur atom, can be present 
in one or both oligonucleotide strands of the siNA duplex, for example, in the sense 
strand, the antisense strand, or both strands. The siNA molecules of the invention can 
10 comprise one or more (e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) chemically- 
modified internucleotide linkages having Formula I at the 3 -end, the 5'-end, or both of 
the 3' and 5-ends of the sense strand, the antisense strand, or both strands. For example, 
an exemplary siNA molecule of the invention can comprise about 1 to about 5 or more 
(e.g., about 1, 2, 3, 4, 5, or more) chemically-modified internucleotide linkages having 
15 Formula I at the 5 -end of the sense strand, the antisense strand, or both strands, hi 
another non-limiting example, an exemplary siNA molecule of the invention can 
comprise one or more (e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) pyrimidine 
nucleotides with chemically-modified internucleotide linkages having Formula I in the 
sense strand, the antisense strand, or both strands. In yet another non-limiting example, 
20 an exemplary siNA molecule of the invention can comprise one or more (e.g., about 1, 2, 
3, 4, 5, 6, 7, 8, 9, 10, or more) purine nucleotides with chemically-modified 
internucleotide linkages having Formula I in the sense strand, the antisense strand, or both 
strands. In another embodiment, a siNA molecule of the invention having internucleotide 
linkage(s) of Formula I also comprises a chemically-modified nucleotide or non- 
25 nucleotide having any of Formulae I- VII. 

In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule capable of mediating RNA interference (RNAi) inside a cell 
or reconstituted in vitro system, wherein the chemical modification comprises one or 
more (e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) nucleotides or non-nucleotides 
3 0 having Formula II: 
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B 




wherein each R3, R4, R5, R6, R7, R8, RIO, Rll and R12 is independently H, OH, alkyl, 
substituted alkyl, alkaryl or aralkyl, F, CI, Br, CN, CF3, OCF3, OCN, O-alkyl, S-alkyl, 
N-alkyl, O-alkenyl, S-alkenyl, N-alkenyl, SO-alkyl, alkyl-OSH, alkyl-OH, O-alkyl-OH, 
5 O-alkyl-SH, S-alkyl-OH, S-alkyl-SH, alkyl~S~alkyl, alkyl-O-alkyl, ON02, N02, N3, 
NH2, amino alkyl, aminoacid, amino acyl, ONH2, O-aminoalkyl, O-aminoacid, O- 
aminoacyl, heterocyclo alkyl, heterocycloalkaryl, amino alkyl amino , polyalklylamino, 
substituted silyl, or group having Formula I; R9 is O, S, CH2, S=0, CHF, or CF2, and B 
is a nucleosidic base such as adenine, guanine, uracil, cytosine, thymine, 2- 
10 aminoadenosine, 5-methylcytosine, 2,6-diaminopurine, or any other non-naturally 
occurring base that can be complementary or non-complementary to target RNA or a non- 
nucleosidic base such as phenyl, naphthyl, 3-nitropyrrole, 5-nitroindole, nebularine, 
pyridone, pyridinone, or any other non-naturally occurring universal base that can be 
complementary or non-complementary to target RNA. 

15 The chemically-modified nucleotide or non-nucleotide of Formula II can be present 

in one or both oligonucleotide strands of the siNA duplex, for example in the sense 
strand, the antisense strand, or both strands. The siNA molecules of the invention can 
comprise one or more chemically-modified nucleotide or non-nucleotide of Formula II at 
the 3-end, the 5 f -end, or both of the 3' and 5-ends of the sense strand, the antisense 

20 strand, or both strands. For example, an exemplary siNA molecule of the invention can 
comprise about 1 to about 5 or more (e.g., about 1, 2, 3, 4, 5, or more) chemically- 
modified nucleotides or non-nucleotides of Formula II at the 5'-end of the sense strand, 
the antisense strand, or both strands. In anther non-limiting example, an exemplary siNA 
molecule of the invention can comprise about 1 to about 5 or more (e.g., about 1, 2, 3, 4, 

25 5, or more) chemically-modified nucleotides or non-nucleotides of Formula II at the 3'- 
end of the sense strand, the antisense strand, or both strands. 
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In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule capable of mediating RNA interference (RNAi) inside a cell 
or reconstituted in vitro system, wherein the chemical modification comprises one or 
more {e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) nucleotides or non-nucleotides 
5 having Formula III: 



wherein each R3, R4, R5, R6, R7, R8, RIO, Rl 1 and R12 is independently H, OH, alkyl, 
substituted alkyl, alkaryl or aralkyl, F, CI, Br, CN, CF3, OCF3, OCN, O-alkyl, S-alkyl, 
N-alkyl, O-alkenyl, S-alkenyl, N-alkenyl, SO-alkyl, alkyl-OSH, alkyl-OH, O-alkyl-OH, 

10 O-alkyl-SH, S-alkyl-OH, S-alkyl-SH, alkyl-S-alkyl, alkyl-O-alkyl, ON02, N02, N3, 
NH2, amino alkyl, aminoacid, aminoacyl, ONH2, O-aminoalkyl, O-aminoacid, O- 
aminoacyl, heterocycloalkyl, heterocycloalkaryl, aminoalkylamino, polyalklylamino, 
substituted silyl, or group having Formula I; R9 is O, S, CH2, S=0, CHF, or CF2, and B 
is a nucleosidic base such as adenine, guanine, uracil, cytosine, thymine, 2- 

15 aminoadenosine, 5-methylcytosine, 2,6-diaminopurine, or any other non-naturally 
occurring base that can be employed to be complementary or non-complementary to 
target RNA or a non-nucleosidic base such as phenyl, naphthyl, 3-nitropyrrole, 5- 
nitroindole, nebularine, pyridone, pyridinone, or any other non-naturally occurring 
universal base that can be complementary or non-complementary to target RNA. 

20 The chemically-modified nucleotide or non-nucleotide of Formula III can be 

present in one or both oligonucleotide strands of the siNA duplex, for example, in the 
sense strand, the antisense strand, or both strands. The siNA molecules of the invention 
can comprise one or more chemically-modified nucleotide or non-nucleotide of Formula 
III at the 3 -end, the 5-end, or both of the 3' and 5 f ~ends of the sense strand, the antisense 

25 strand, or both strands. For example, an exemplary siNA molecule of the invention can 
comprise about 1 to about 5 or more {e.g., about 1, 2, 3, 4, 5, or more) chemically- 
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modified nucleotide(s) or non-nucleotide(s) of Formula III at the 5'-end of the sense 
strand, the antisense strand, or both strands, hi anther non-limiting example, an 
exemplary siNA molecule of the invention can comprise about 1 to about 5 or more (e.g., 
about 1, 2, 3, 4, 5, or more) chemically-modified nucleotide or non-nucleotide of Formula 
5 III at the 3 '-end of the sense strand, the antisense strand, or both strands. 

In another embodiment, a siNA molecule of the invention comprises a nucleotide 
having Formula II or III, wherein the nucleotide having Formula II or III is in an inverted 
configuration. For example, the nucleotide having Formula II or III is connected to the 
siNA construct in a 3 f -3', 3'-2', 2-3', or 5-5' configuration, such as at the 3'-end, the 5'- 
10 end, or both of the 3 1 and 5'-ends of one or both siNA strands. 

hi one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule capable of mediating RNA interference (RNAi) inside a cell 
or reconstituted in vitro system, wherein the chemical modification comprises a 5- 
terminal phosphate group having Formula IV: 

Z 

ii 

X P Y 

15 W 

wherein each X and Y is independently O, S, N, alkyl, substituted alkyl, or alkylhalo; 
wherein each Z and W is independently O, S, N, alkyl, substituted alkyl, O-alkyl, S-alkyl, 
alkaryl, aralkyl, or alkylhalo; and wherein W, X, Y and Z are not all O. 

In one embodiment, the invention features a siNA molecule having a 5 -terminal 
20 phosphate group having Formula IV on the target-complementary strand, for example, a 
strand complementary to a target RNA, wherein the siNA molecule comprises an all RNA 
siNA molecule. In another embodiment, the invention features a siNA molecule having a 
5 '-terminal phosphate group having Formula IV on the target-complementary strand 
wherein the siNA molecule also comprises about 1 to about 3 (e.g., about 1, 2, or 3) 
25 nucleotide 3-terminal nucleotide overhangs having about 1 to about 4 (e.g., about 1, 2, 3, 
or 4) deoxyribonucleotides on the 3 '-end of one or both strands. In another embodiment, 
a 5 -terminal phosphate group having Formula IV is present on the target-complementary 
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strand of a siNA molecule of the invention, for example a siNA molecule having 
chemical modifications having any of Formulae I- VII. 



In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule capable of mediating RNA interference (RNAi) inside a cell 
5 or reconstituted in vitro system, wherein the chemical modification comprises one or 
more phosphorothioate internucleotide linkages. For example, in a non-limiting example, 
the invention features a chemically-modified short interfering nucleic acid (siNA) having 
about 1, 2, 3, 4, 5, 6, 7, 8 or more phosphorothioate internucleotide linkages in one siNA 
strand. In yet another embodiment, the invention features a chemically-modified short 

10 interfering nucleic acid (siNA) individually having about 1, 2, 3, 4, 5, 6, 7, 8 or more 
phosphorothioate internucleotide linkages in both siNA strands. The phosphorothioate 
internucleotide linkages can be present in one or both oligonucleotide strands of the siNA 
duplex, for example in the sense strand, the antisense strand, or both strands. The siNA 
molecules of the invention can comprise one or more phosphorothioate internucleotide 

15 linkages at the 3'-end, the 5'-end, or both of the 3 - and 5'-ends of the sense strand, the 
antisense strand, or both strands. For example, an exemplary siNA molecule of the 
invention can comprise about 1 to about 5 or more {e.g., about 1, 2, 3, 4, 5, or more) 
consecutive phosphorothioate internucleotide linkages at the 5 '-end of the sense strand, 
the antisense strand, or both strands. In another non-limiting example, an exemplary 

20 siNA molecule of the invention can comprise one or more {e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, or more) pyrimidine phosphorothioate internucleotide linkages in the sense strand, 
the antisense strand, or both strands. In yet another non-limiting example, an exemplary 
siNA molecule of the invention can comprise one or more {e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, or more) purine phosphorothioate internucleotide linkages in the sense strand, the 

25 antisense strand, or both strands. 

In one embodiment, the invention features a siNA molecule, wherein the sense 
strand comprises one or more, for example, about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more 
phosphorothioate internucleotide linkages, and/or one or more {e.g., about 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10 or more) 2'-deoxy, 2 ? -0-methyl, 2'-deoxy-2 ! -fluoro, and/or about one or more 
30 {e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more) universal base modified nucleotides, and 
optionally a terminal cap molecule at the 3 '-end, the 5'-end, or both of the 3'- and 5'-ends 
of the sense strand; and wherein the antisense strand comprises about 1 to about 10 or 
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more, specifically about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 9 or more phosphorothioate 
internucleotide linkages, and/or one or more (e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 
more) 2 f -deoxy, 2-O-methyl, 2 , ~deoxy-2'~fluoro ? and/or one or more (e.g., about 1, 2 3 3, 4, 
5, 6 5 7, 8, 9, 10 or more) universal base modified nucleotides, and optionally a terminal 
5 cap molecule at the 3 f -end, the 5 f -end, or both of the 3'- and 5-ends of the antisense 
strand. In another embodiment, one or more, for example about 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, or more, pyrimidine nucleotides of the sense and/or antisense siNA strand are 
chemically-modified with 2 ! -deoxy, 2-O-methyl and/or 2'-deoxy-2'-fluoro nucleotides, 
with or without one or more, for example about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more, 
10 phosphorothioate internucleotide linkages and/or a terminal cap molecule at the 3 -end, 
the 5 '-end, or both of the 3'- and 5-ends, being present in the same or different strand. 

In another embodiment, the invention features a siNA molecule, wherein the sense 
strand comprises about 1 to about 5, specifically about 1, 2, 3, 4, or 5 phosphorothioate 
internucleotide linkages, and/or one or more (e.g., about 1, 2, 3, 4, 5, or more) 2 -deoxy, 

15 2-O-methyl, 2'-deoxy-2'-fluoro, and/or one or more (e.g., about 1, 2, 3, 4, 5, or more) 
universal base modified nucleotides, and optionally a terminal cap molecule at the 3-end, 
the 5 r -end, or both of the 3 f ~ and 5-ends of the sense strand; and wherein the antisense 
strand comprises about 1 to about 5 or more, specifically about 1, 2, 3, 4, 5, or more 
phosphorothioate internucleotide linkages, and/or one or more (e.g., about 1, 2, 3, 4, 5, 6, 

20 7, 8, 9, 10 or more) 2-deoxy, 2-O-methyl, 2'-deoxy-2 f -fluoro, and/or one or more (e.g., 
about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more) universal base modified nucleotides, and 
optionally a terminal cap molecule at the 3-end, the 5-end, or both of the 3 - and 5 ! -ends 
of the antisense strand. In another embodiment, one or more, for example about 1, 2, 3, 4, 
5, 6, 7, 8, 9, 10, or more, pyrimidine nucleotides of the sense and/or antisense siNA strand 

25 are chemically-modified with 2'-deoxy, 2'-0-methyl and/or 2 f -deoxy-2 ! -fluoro 
nucleotides, with or without about 1 to about 5 or more, for example about 1, 2, 3, 4, 5, or 
more phosphorothioate internucleotide linkages and/or a terminal cap molecule at the 3 1 - 
end, the 5-end, or both of the 3 - and 5'-ends, being present in the same or different 
strand. 

30 In one embodiment, the invention features a siNA molecule, wherein the antisense 

strand comprises one or more, for example, about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more 
phosphorothioate internucleotide linkages, and/or about one or more (e.g., about 1, 2, 3, 
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4, 5, 6, 7, 8, 9, 10 or more) 2-deoxy, 2'-0-methyl, 2'-deoxy-2'-fluoro, and/or one or more 
(e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more) universal base modified nucleotides, and 
optionally a terminal cap molecule at the 3'-end, the 5'-end, or both of the 3'- and 5'-ends 
of the sense strand; and wherein the antisense strand comprises about 1 to about 10 or 

5 more, specifically about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more phosphorothioate 
internucleotide linkages, and/or one or more (e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 
more) 2 f -deoxy, 2'-0~methyl, 2 ? -deoxy-2'-fluoro, and/or one or more (e.g., about 1, 2, 3, 4, 

5, 6, 7, 8, 9, 10 or more) universal base modified nucleotides, and optionally a terminal 
cap molecule at the 3 f -end, the 5'-end, or both of the 3'- and 5 f -ends of the antisense 

10 strand. In another embodiment, one or more, for example about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 
or more pyrimidine nucleotides of the sense and/or antisense siNA strand are chemically- 
modified with 2'-deoxy, 2 ! -Omethyl and/or 2 ? -deoxy-2'-fluoro nucleotides, with or 
without one or more, for example, about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more 
phosphorothioate internucleotide linkages and/or a terminal cap molecule at the 3 '-end, 

15 the 5'-end, or both of the 3' and 5'-ends, being present in the same or different strand. 

In another embodiment, the invention features a siNA molecule, wherein the 
antisense strand comprises about 1 to about 5 or more, specifically about 1, 2, 3, 4, 5 or 
more phosphorothioate internucleotide linkages, and/or one or more (e.g., about 1, 2, 3, 4, 
5, 6, 7, 8, 9, 10 or more) 2'-deoxy, 2'-0-methyl, 2'-deoxy-2'-fluoro, and/or one or more 

20 (e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more) universal base modified nucleotides, and 
optionally a terminal cap molecule at the 3 T -end, the 5'-end, or both of the 3'- and 5'-ends 
of the sense strand; and wherein the antisense strand comprises about 1 to about 5 or 
more, specifically about 1, 2, 3, 4, 5 or more phosphorothioate internucleotide linkages, 
and/or one or more (e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more) 2'-deoxy, 2'~0-methyl, 

25 2'-deoxy-2'~fluoro, and/or one or more (e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more) 
universal base modified nucleotides, and optionally a terminal cap molecule at the 3 5 -end, 
the 5 5 -end, or both of the 3'- and 5' -ends of the antisense strand. In another embodiment, 
one or more, for example about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more pyrimidine nucleotides 
of the sense and/or antisense siNA strand are chemically-modified with 2'-deoxy, 2'-0- 

30 methyl and/or 2'-deoxy-2 , -fluoro nucleotides, with or without about 1 to about 5, for 
example about 1, 2, 3, 4, 5 or more phosphorothioate internucleotide linkages and/or a 
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terminal cap molecule at the 3-end, the 5'-end, or both of the 3'- and 5'~ends, being 
present in the same or different strand. 



In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule having about 1 to about 5, specifically about 1, 2, 3, 4, 5 or 
5 more phosphorothioate internucleotide linkages in each strand of the siNA molecule. 

In another embodiment, the invention features a siNA molecule comprising 2-5 1 
internucleotide linkages. The 2 ! -5' internucleotide linkage(s) can be at the 3*-end, the 5- 
end, or both of the 3'- and 5 '-ends of one or both siNA sequence strands. In addition, the 
2-5 1 internucleotide linkage(s) can be present at various other positions within one or both 
10 siNA sequence strands, for example, about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more including 
every internucleotide linkage of a pyrimidine nucleotide in one or both strands of the 
siNA molecule can comprise a 2'-5 ? internucleotide linkage, or about 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, or more including every internucleotide linkage of a purine nucleotide in one or 
both strands of the siNA molecule can comprise a 2 ? ~5* internucleotide linkage. 

15 In another embodiment, a chemically-modified siNA molecule of the invention 

comprises a duplex having two strands, one or both of which can be chemically-modified, 
wherein each strand is about 18 to about 27 (e.g., about 18, 19, 20, 21, 22, 23, 24, 25, 26, 
or 27) nucleotides in length, wherein the duplex has about 18 to about 23 (e.g., about 18, 
19, 20, 21, 22, or 23) base pairs, and wherein the chemical modification comprises a 

20 structure having any of Formulae I- VII. For example, an exemplary chemically-modified 
siNA molecule of the invention comprises a duplex having two strands, one or both of 
which can be chemically-modified with a chemical modification having any of Formulae 
I- VII or any combination thereof, wherein each strand consists of about 21 nucleotides, 
each having a 2-nucleotide 3 '-terminal nucleotide overhang, and wherein the duplex has 

25 about 19 base pairs. In another embodiment, a siNA molecule of the invention comprises 
a single stranded hairpin structure, wherein the siNA is about 36 to about 70 (e.g., about 
36, 40, 45, 50, 55, 60, 65, or 70) nucleotides in length having about 18 to about 23 (e.g., 
about 18, 19, 20, 21, 22, or 23) base pairs, and wherein the siNA can include a chemical 
modification comprising a structure having any of Formulae I- VII or any combination 

30 thereof. For example, an exemplary chemically-modified siNA molecule of the invention 
comprises a linear oligonucleotide having about 42 to about 50 (e.g., about 42, 43, 44, 45, 
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46, 47, 48, 49, or 50) nucleotides that is chemically-modified with a chemical 
modification having any of Formulae I-VII or any combination thereof, wherein the linear 
oligonucleotide forms a hairpin structure having about 19 base pairs and a 2-nucleotide 
3 '-terminal nucleotide overhang. In another embodiment, a linear hairpin siNA molecule 
of the invention contains a stem loop motif, wherein the loop portion of the siNA 
molecule is biodegradable. For example, a linear hairpin siNA molecule of the invention 
is designed such that degradation of the loop portion of the siNA molecule in vivo can 
generate a double- stranded siNA molecule with 3 '-terminal overhangs, such as 3 '-terminal 
nucleotide overhangs comprising about 2 nucleotides. 

In another embodiment, a siNA molecule of the invention comprises a circular 
nucleic acid molecule, wherein the siNA is about 38 to about 70 {e.g., about 38, 40, 45, 
50, 55, 60, 65, or 70) nucleotides in length having about 18 to about 23 {e.g., about 18, 
19, 20, 21, 22, or 23) base pairs, and wherein the siNA can include a chemical 
modification, which comprises a structure having any of Formulae I-VII or any 
combination thereof. For example, an exemplary chemically-modified siNA molecule of 
the invention comprises a circular oligonucleotide having about 42 to about 50 {e.g., 
about 42, 43, 44, 45, 46, 47, 48, 49, or 50) nucleotides that is chemically-modified with a 
chemical modification having any of Formulae I-VII or any combination thereof, wherein 
the circular oligonucleotide forms a dumbbell shaped structure having about 19 base pairs 
and 2 loops. 

In another embodiment, a circular siNA molecule of the invention contains two 
loop motifs, wherein one or both loop portions of the siNA molecule is biodegradable. 
For example, a circular siNA molecule of the invention is designed such that degradation 
of the loop portions of the siNA molecule in vivo can generate a double- stranded siNA 
molecule with 3 -terminal overhangs, such as 3'-terminal nucleotide overhangs 
comprising about 2 nucleotides. 

In one embodiment, a siNA molecule of the invention comprises at least one {e.g., 
about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) abasic moiety, for example a compound having 
Formula V: 
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R10 




wherein each R3, R4, R5, R6, R7, R8, RIO, Rl 1, R12 5 and R13 is independently H ? OH, 
alkyl, substituted alkyl, alkaryl or aralkyl, F, CI, Br, CN, CF3, OCF3, OCN, O-alkyl, S- 
alkyl, N-alkyl, O-alkenyl, S-alkenyl, N-alkenyl, SO-alkyl, alkyl-OSH, alkyl-OH, O-alkyl- 
5 OH, O-alkyl-SH, S-alkyl-OH, S-alkyl-SH, alkyl-S-alkyl, alkyl-O-alkyl, ON02, N02, N3, 
NH2, aminoalkyl, aminoacid, aminoacyl, ONH2, O-aminoalkyl, O-aminoacid, O- 
aminoacyl, heterocycloalkyl, heterocycloalkaryl, aminoalkylamino, polyalklylamino, 
substituted silyl, or group having Formula I; R9 is O, S, CH2, S=0, CHF, or CF2. 

In one embodiment, a siNA molecule of the invention comprises at least one (e.g., 
10 about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) inverted abasic moiety, for example a 
compound having Formula VI: 




wherein each R3, R4, R5, R6, R7, R8, RIO, Rll, R12, and R13 is independently H, OH, 
alkyl, substituted alkyl, alkaryl or aralkyl, F, CI, Br, CN, CF3, OCF3, OCN, O-alkyl, S- 
15 alkyl, N-alkyl, O-alkenyl, S-alkenyl, N-alkenyl, SO-alkyl, alkyl-OSH, alkyl-OH, O-alkyl- 
OH, O-alkyl-SH, S-alkyl-OH, S-alkyl-SH, alkyl-S-alkyl, alkyl-O-alkyl, ON02, N02, N3, 
NH2, aminoalkyl, aminoacid, aminoacyl, ONH2, O-aminoalkyl, O-aminoacid, O- 
aminoacyl, heterocycloalkyl, heterocycloalkaryl, aminoalkylamino, polyalklylamino, 
substituted silyl, or group having Formula I; R9 is O, S, CH2, S=0, CHF, or CF2, and 
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either R2, R3, R8 or R13 serve as points of attachment to the siNA molecule of the 
invention. 

In another embodiment, a siNA molecule of the invention comprises at least one 
(e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) substituted polyalkyl moieties, for 
5 example a compound having Formula VII: 



wherein each n is independently an integer from 1 to 12, each Rl, R2 and R3 is 
independently H, OH, alkyl, substituted alkyl, alkaryl or aralkyl, F, CI, Br, CN, CF3, 
OCF3, OCN, O-alkyl, S-alkyl, N-alkyl, O-alkenyl, S-alkenyl, N-alkenyl, SO-alkyl, alkyl- 
10 OSH, alkyl-OH, O-alkyl-OH, O-alkyl-SH, S-alkyl-OH, S-alkyl-SH, alkyl-S-alkyl, alkyl- 
O-alkyl, ON02, N02, N3, NH2, aminoalkyl, aminoacid, aminoacyl, ONH2, O- 
aminoalkyl, O-aminoacid, O-aminoacyl, heterocycloalkyl, heterocycloalkaryl, 
amino alkylamino , polyalklylamino, substituted silyl, or a group having Formula I, and 
Rl, R2 or R3 serves as points of attachment to the siNA molecule of the invention. 

15 In another embodiment, the invention features a compound having Formula VII, 

wherein Rl and R2 are hydroxyl (OH) groups, n = I, and R3 comprises O and is the point 
of attachment to the 3'~end, the 5 T -end, or both of the 3' and 5 ! -ends of one or both strands 
of a double-stranded siNA molecule of the invention or to a single-stranded siNA 
molecule of the invention. This modification is referred to herein as "glyceryl" (for 

20 example modification 6 in Figure 22). 

In another embodiment, a moiety having any of Formula V, VI or VII of the 
invention is at the 3 f -end, the 5 f -end, or both of the 3' and 5 f -ends of a siNA molecule of 
the invention. For example, a moiety having Formula V, VI or VII can be present at the 
3'-end, the 5'-end, or both of the 3 ! and 5 f -ends of the antisense strand, the sense strand, or 
25 both antisense and sense strands of the siNA molecule. In addition, a moiety having 
Formula VII can be present at the 3 -end or the 5'-end of a hairpin siNA molecule as 
described herein. 




WO 03/074654 PCT/US03/05028 

In another embodiment, a siNA molecule of the invention comprises an abasic 
residue having Formula V or VI, wherein the abasic residue having Formula VI or VI is 
connected to the siNA construct in a 3'-3', 3'-2', 2'-3', or 5'-5* configuration, such as at the 
3'-end, the 5'-end, or both of the 3' and 5'-ends of one or both siNA strands. 

In one embodiment, a siNA molecule of the invention comprises one or more (e.g., 
about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) locked nucleic acid (LNA) nucleotides, for 
example at the 5'-end, the 3'-end, both of the 5' and 3'-ends, or any combination thereof, 
of the siNA molecule. 

In another embodiment, a siNA molecule of the invention comprises one or more 
(e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) acyclic nucleotides, for example at the 5'- 
end, the 3'-end, both of the 5' and 3 '-ends, or any combination thereof, of the siNA 
molecule. 

In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule of the invention, wherein the chemically-modified siNA 
comprises a sense region, where any (e.g., one or more or all) pyrimidine nucleotides 
present in the sense region are 2'-deoxy-2'-fluoro pyrimidine nucleotides (e.g., wherein all 
pyrimidine nucleotides are 2'-deoxy-2'-fluoro pyrimidine nucleotides or alternately a 
plurality of pyrimidine nucleotides are 2'-deoxy-2'-fluoro pyrimidine nucleotides), and 
where any (e.g., one or more or all) purine nucleotides present in the sense region are 2'- 
deoxy purine nucleotides (e.g., wherein all purine nucleotides are 2'-deoxy purine 
nucleotides or alternately a plurality of purine nucleotides are 2'-deoxy purine 
nucleotides). 

In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule of the invention, wherein the chemically-modified siNA 
comprises a sense region, where any (e.g., one or more or all) pyrimidine nucleotides 
present in the sense region are 2 , -deoxy-2'-fluoro pyrimidine nucleotides (e.g., wherein all 
pyrimidine nucleotides are 2'-deoxy-2'-fluoro pyrimidine nucleotides or alternately a 
plurality of pyrimidine nucleotides are 2'-deoxy-2'-fluoro pyrimidine nucleotides), and 
where any (e.g., one or more or all) purine nucleotides present in the sense region are 2'- 
deoxy purine nucleotides (e.g., wherein all purine nucleotides are 2'-deoxy purine 
nucleotides or alternately a plurality of purine nucleotides are 2 , -deoxy purine 
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nucleotides), wherein any nucleotides comprising a 3 -terminal nucleotide overhang that 
are present in said sense region are 2'-deoxy nucleotides. 

In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule of the invention, wherein the chemically-modified siNA 
5 comprises an antisense region, where any (e.g., one or more or all) pyrimidine nucleotides 
present in the antisense region are 2'~deoxy-2 '-fluoro pyrimidine nucleotides (e.g., 
wherein all pyrimidine nucleotides are 2 ! -deoxy-2 -fluoro pyrimidine nucleotides or 
alternately a plurality of pyrimidine nucleotides are 2'-deoxy-2'-fluoro pyrimidine 
nucleotides), and wherein any (e.g., one or more or all) purine nucleotides present in the 
10 antisense region are 2 f -0-methyl purine nucleotides (e.g., wherein all purine nucleotides 
are 2-O-methyl purine nucleotides or alternately a plurality of purine nucleotides are T- 
O-methyl purine nucleotides). 

In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule of the invention, wherein the chemically-modified siNA 

15 comprises an antisense region, where any (e.g., one or more or all) pyrimidine nucleotides 
present in the antisense region are 2-deoxy-2 f - fluoro pyrimidine nucleotides (e.g., 
wherein all pyrimidine nucleotides are 2'-deoxy-2'-fluoro pyrimidine nucleotides or 
alternately a plurality of pyrimidine nucleotides are 2'-deoxy-2 f -fluoro pyrimidine 
nucleotides), and wherein any (e.g., one or more or all) purine nucleotides present in the 

20 antisense region are 2 f -0-methyl purine nucleotides (e.g., wherein all purine nucleotides 
are 2-O-methyl purine nucleotides or alternately a plurality of purine nucleotides are 2'- 
O-methyl purine nucleotides), wherein any nucleotides comprising a 3 '-terminal 
nucleotide overhang that are present in said antisense region are 2 ! -deoxy nucleotides. 

In one embodiment, the invention features a chemically-modified short interfering 
25 nucleic acid (siNA) molecule of the invention, wherein the chemically-modified siNA 
comprises an antisense region, where any (e.g., one or more or all) pyrimidine nucleotides 
present in the antisense region are 2 f -deoxy-2'-fluoro pyrimidine nucleotides (e.g., 
wherein all pyrimidine nucleotides are 2'-deoxy-2-fluoro pyrimidine nucleotides or 
alternately a plurality of pyrimidine nucleotides are 2'-deoxy-2 -fluoro pyrimidine 
30 nucleotides), and where any (e.g., one or more or all) purine nucleotides present in the 
antisense region are 2'-deoxy purine nucleotides (e.g., wherein all purine nucleotides are 
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2 -deoxy purine nucleotides or alternately a plurality of purine nucleotides are 2'-deoxy 
purine nucleotides). 

In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule of the invention capable of mediating RNA interference 
5 (RNAi) inside a cell or reconstituted in vitro system, wherein the chemically-modified 
siNA compiises a sense region and an antisense region. The sense region comprises one 
or more 2'-deoxy-2'-fluoro pyrimidine nucleotides (e.g., wherein all pyrimidine 
nucleotides are 2'-deoxy-2 , -fluoro pyrimidine nucleotides or alternately a plurality of 
pyrimidine nucleotides are 2'-deoxy-2-fluoro pyrimidine nucleotides), and one or more 

10 2-deoxy purine nucleotides (e.g., wherein all purine nucleotides are 2'-deoxy purine 
nucleotides or alternately a plurality of purine nucleotides are 2'-deoxy purine 
nucleotides). Inverted deoxy abasic modifications can be optionally present at the 3'- 
end, the 5-end, or both of the 3 f and 5'-ends of the sense region. The sense region 
optionally further comprises a S'-terminal overhang having about 1 to about 4 (e.g., about 

15 1, 2, 3, or 4) 2 f -deoxyribonucleotides. The antisense region comprises one or more 2- 
deoxy-2'-fluoro pyrimidine nucleotides (e.g., wherein all pyrimidine nucleotides are T~ 
deoxy-2-fluoro pyrimidine nucleotides or alternately a plurality of pyrimidine nucleotides 
are 2 f -deoxy-2'-fluoro pyrimidine nucleotides), and one or more 2-O-methyl purine 
nucleotides (e.g., wherein all purine nucleotides are 2 ? -0-methyl purine nucleotides or 

20 alternately a plurality of purine nucleotides are 2-O-methyl purine nucleotides). A 
terminal cap modification, such as any modification described herein or shown in Figure 
22, is optionally present at the 3-end, the 5'-end, or both of the 3 f and 5-ends of the 
antisense sequence. The antisense region optionally further comprises a S'-terminal 
nucleotide overhang having about 1 to about 4 (e.g., about 1, 2, 3, or 4) 2 f - 

25 deoxynucleotides, wherein the overhang nucleotides can further comprise one or more 
(e.g., 1, 2, 3, or 4) phosphorothioate internucleotide linkages. Non-limiting examples of 
these chemically-modified siNAs are shown in Figures 18 and 19 and Table IV herein. 

In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule of the invention capable of mediating RNA interference 
30 (RNAi) inside a cell or reconstituted in vitro system, wherein the siNA comprises a sense 
region and an antisense region, wherein the sense region comprises one or more 2 f -deoxy- 
2'-fluoro pyrimidine nucleotides (e.g., wherein all pyrimidine nucleotides are 2'~deoxy-2 f - 
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fluoro pyrimidine nucleotides or alternately a plurality of pyrimidine nucleotides are 2 f - 
deoxy-2'-fluoro pyrimidine nucleotides), and one or more purine ribonucleotides (e.g., 
wherein all purine nucleotides are purine ribonucleotides or alternately a plurality of 
purine nucleotides are purine ribonucleotides) and wherein the antisense region comprises 
one or more 2'-deoxy-2'-fluoro pyrimidine nucleotides (e.g., wherein all pyrimidine 
nucleotides are 2'-deoxy-2'-fluoro pyrimidine nucleotides or alternately a plurality of 
pyrimidine nucleotides are 2 ? -deoxy-2*-fluoro pyrimidine nucleotides), and one or more 
2'-0-methyl purine nucleotides (e.g., wherein all purine nucleotides are 2'-0-methyl 
purine nucleotides or alternately a plurality of purine nucleotides are 2-Omethyl purine 
nucleotides). Inverted deoxy abasic modifications are optionally present at the 3 '-end, the 
5 f -end, or both of the 3' and 5 f -ends of the sense region. The sense region optionally 
further comprises a 3 '-terminal overhang having about 1 to about 4 (e.g., about 1, 2, 3, or 
4) 2 ? -deoxyribonucleotides. A terminal cap modification, such as any modification 
described herein or shown in Figure 22, is optionally present at the 3 '-end, the 5 -end, or 
both of the 3 f and 5-ends of the antisense sequence. The antisense region optionally 
further comprises a 3'~terminal nucleotide overhang having about 1 to about 4 (e.g., about 
1, 2, 3, or 4) 2'-deoxynucleotides, wherein the overhang nucleotides can further comprise 
one or more (e.g., 1, 2, 3, or 4 ) phosphorothioate intemucleotide linkages. Non-limiting 
examples of these chemically-modified siNAs are shown in Figures 18 and 19 and Table 
IV herein. 

In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid (siNA) molecule of the invention capable of mediating RNA interference 
(RNAi) inside a cell or reconstituted in vitro system, wherein the chemically-modified 
siNA comprises a sense region and an antisense region, wherein the sense region 
comprises one or 2'-deoxy-2'-fluoro pyrimidine nucleotides {e.g., wherein all pyrimidine 
nucleotides are 2'-deoxy-2'-fluoro pyrimidine nucleotides or alternately a plurality of 
pyrimidine nucleotides are 2 -deoxy~2'-fluoro pyrimidine nucleotides), and one or more 
purine nucleotides selected from the group consisting of 2 '-deoxy nucleotides, locked 
nucleic acid (LNA) nucleotides, 2 5 -methoxyethyl nucleotides, 4'-thionucleotides, and 2 ? - 
O-methyl nucleotides (e.g., wherein all purine nucleotides are selected from the group 
consisting of 2 5 -deoxy nucleotides, locked nucleic acid (LNA) nucleotides, 2 5 - 
methoxyethyl nucleotides, 4'-thionucleotides, and 2'-0-methyl nucleotides or alternately 



30 



WO 03/074654 



PCT/US03/05028 



a plurality of purine nucleotides are selected from the group consisting of 2'-deoxy 
nucleotides, locked nucleic acid (LNA) nucleotides, 2 5 -methoxyethyl nucleotides, 4'- 
thionucleotides, and 2'-0-methyl nucleotides) and wherein the antisense region comprises 
one or more 2 ! -deoxy-2 , -fluoro pyrimidine nucleotides (e.g., wherein all pyrimidine 
5 nucleotides are 2'-deoxy-2'-fluoro pyrimidine nucleotides or alternately a plurality of 
pyrimidine nucleotides are 2'-deoxy-2 f -fluoro pyrimidine nucleotides), and one or more 
purine nucleotides selected from the group consisting of 2'-deoxy nucleotides, locked 
nucleic acid (LNA) nucleotides, 2'-methoxyethyl nucleotides, 4'-thionucleotides, and T- 
O-methyl nucleotides (e.g., wherein all purine nucleotides are selected from the group 

10 consisting of 2'-deoxy nucleotides, locked nucleic acid (LNA) nucleotides, 2'- 
methoxyethyl nucleotides, 4'-thionucleotides, and 2'~Omethyl nucleotides or alternately 
a plurality of purine nucleotides are selected from the group consisting of 2'-deoxy 
nucleotides, locked nucleic acid (LNA) nucleotides, 2 5 -methoxyethyl nucleotides, 4'- 
thionucleotides, and 2'-Omethyl nucleotides). Inverted deoxy abasic modifications are 

15 optionally present at the 3'-end, the 5-end, or both of the 3' and S'-ends of the sense 
region. The sense region optionally further comprises a 3 '-terminal overhang having about 
1 to about 4 (e.g., about 1, 2, 3, or 4) 2 f -deoxyribonucleotides. A terminal cap 
modification, such as any modification described herein or shown in Figure 22, is 
optionally present at the 3-end, the 5'-end, or both of the 3' and S'-ends of the antisense 

20 sequence. The antisense region optionally further comprises a 3 '-terminal nucleotide 
overhang having about 1 to about 4 (e.g., about 1, 2, 3, or 4) 2'-deoxynucleotides, wherein 
the overhang nucleotides can further comprise one or more (e.g., 1, 2, 3, or 4) 
phosphorothioate intemucleotide linkages. 

In another embodiment, any modified nucleotides present in the siNA molecules of 
25 the invention, preferably in the antisense strand of the siNA molecules of the invention, 
but also optionally in the sense and/or both antisense and sense strands, comprise 
modified nucleotides having properties or characteristics similar to naturally occurring 
ribonucleotides. For example, the invention features siNA molecules including modified 
nucleotides having a Northern conformation (e.g., Northern pseudorotation cycle, see for 
30 example Saenger, Principles of Nucleic Acid Structure, Springer-Verlag ed., 1984). As 
such, chemically modified nucleotides present in the siNA molecules of the invention, 
preferably in the antisense strand of the siNA molecules of the invention, but also 
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optionally in the sense and/or both antisense and sense strands, are resistant to nuclease 
degradation while at the same time maintaining the capacity to mediate RNAi. Non- 
limiting examples of nucleotides having a northern configuration include locked nucleic 
acid (LNA) nucleotides (e.g., 2 r -0 5 4'-C-methylene-(D-ribofuranosyl) nucleotides); 2'- 
5 methoxyethoxy (MOE) nucleotides; 2'-methyl-thio-ethyl, 2 ' -deoxy-2 9 -fluoro nucleotides, 
2 5 -deoxy-2 ' -chloro nucleotides, 2'-azido nucleotides, and 2 , -0-methyl nucleotides. 

In one embodiment, the invention features a chemically-modified short interfering 
nucleic acid molecule (siNA) capable of mediating RNA interference (RNAi) inside a cell 
or reconstituted in vitro system, wherein the chemical modification comprises a conjugate 

10 covalently attached to the chemically-modified siNA molecule. In another embodiment, 
the conjugate is covalently attached to the chemically-modified siNA molecule via a 
biodegradable linker. In one embodiment, the conjugate molecule is attached at the 3 - 
end of either the sense strand, the antisense strand, or both strands of the chemically- 
modified siNA molecule. In another embodiment, the conjugate molecule is attached at 

15 the 5 '-end of either the sense strand, the antisense strand, or both strands of the 
chemically-modified siNA molecule. In yet another embodiment, the conjugate molecule 
is attached both the 3 '-end and 5 '-end of either the sense strand, the antisense strand, or 
both strands of the chemically-modified siNA molecule, or any combination thereof. In 
one embodiment, a conjugate molecule of the invention comprises a molecule that 

20 facilitates delivery of a chemically-modified siNA molecule into a biological system, 
such as a cell. In another embodiment, the conjugate molecule attached to the 
chemically-modified siNA molecule is a poly ethylene glycol, human serum albumin, or a 
ligand for a cellular receptor that can mediate cellular uptake. Examples of specific 
conjugate molecules contemplated by the instant invention that can be attached to 

25 chemically-modified siNA molecules are described in Vargeese et aL, U.S. Serial No. 
10/201,394, incorporated by reference herein. The type of conjugates used and the extent 
of conjugation of siNA molecules of the invention can be evaluated for improved 
pharmacokinetic profiles, bioavailability, and/or stability of siNA constructs while at the 
same time maintaining the ability of the siNA to mediate RNAi activity. As such, one 

30 skilled in the art can screen siNA constructs that are modified with various conjugates to 
determine whether the siNA conjugate complex possesses improved properties while 
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maintaining the ability to mediate RNAi, for example in animal models as are generally 
known in the art. 

In one embodiment, the invention features a short interfering nucleic acid (siNA) 
molecule of the invention, wherein the siNA further comprises a nucleotide, non- 
5 nucleotide, or mixed nucleotide/non-nucleotide linker that joins the sense region of the 
siNA to the antisense region of the siNA. In one embodiment, a nucleotide linker of the 
invention can be a linker of > 2 nucleotides in length, for example 3, 4, 5, 6, 7, 8, 9, or 10 
nucleotides in length. In another embodiment, the nucleotide linker can be a nucleic acid 
aptamer. By "aptamer" or "nucleic acid aptamer" as used herein is meant a nucleic acid 

10 molecule that binds specifically to a target molecule wherein the nucleic acid molecule 
has sequence that comprises a sequence recognized by the target molecule in its natural 
setting. Alternately, an aptamer can be a nucleic acid molecule that binds to a target 
molecule where the target molecule does not naturally bind to a nucleic acid. The target 
molecule can be any molecule of interest. For example, the aptamer can be used to bind to 

15 a ligand-binding domain of a protein, thereby preventing interaction of the naturally 
occurring ligand with the protein. This is a non-limiting example and those in the art will 
recognize that other embodiments can be readily generated using techniques generally 
known in the art. (See, for example, Gold et al, 1995, Annu, Rev. Biochem., 64, 763; 
Brody and Gold, 2000, J. BiotechnoL, 74, 5; Sun, 2000, Curr. Opin. Mol Ther., 2, 100; 

20 Kusser, 2000, J. BiotechnoL, 74, 27; Hermann and Patel, 2000, Science, 287, 820; and 
Jayasena, 1999, Clinical Chemistry, 45, 1628.) 

In yet another embodiment, a non-nucleotide linker of the invention comprises 
abasic nucleotide, polyether, polyamine, polyamide, peptide, carbohydrate, lipid, 
polyhydrocarbon, or other polymeric compounds (e.g. polyethylene glycols such as those 

25 having between 2 and 100 ethylene glycol units). Specific examples include those 
described by Seela and Kaiser, Nucleic Acids Res. 1990, 75:6353 and Nucleic Acids Res. 
1987, 75:3113; Cload and Schepartz, J. Am. Chem. Soc. 1991, 113:6324; Richardson and 
Schepartz, J. Am. Chem. Soc. 1991, 775:5109; Ma et al., Nucleic Acids Res. 1993, 
27:2585 and Biochemistry 1993, 32:1751; Durand et al, Nucleic Acids Res. 1990, 

30 75:6353; McCurdy et al, Nucleosides & Nucleotides 1991, 70:287; Jschke et al, 
Tetrahedron Lett. 1993, 34:301; Ono et al, Biochemistry 1991, 30:9914; Arnold et al, 
International Publication No. WO 89/02439; Usman et al, International Publication No. 
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WO 95/06731; Dudycz et al, International Publication No. WO 95/11910 and Ferentz 
and Verdine, Am. Chem. Soa 1991, 773:4000, all hereby incorporated by reference 
herein. A "non-nucleotide" further means any group or compound that can be 
incorporated into a nucleic acid chain in the place of one or more nucleotide units, 
5 including either sugar and/or phosphate substitutions, and allows the remaining bases to 
exhibit their enzymatic activity. The group or compound can be abasic in that it does not 
contain a commonly recognized nucleotide base, such as adenosine, guanine, cytosine, 
uracil or thymine, for example at the CI position of the sugar. 

In one embodiment, the invention features a short interfering nucleic acid (siNA) 

10 molecule capable of mediating RNA interference (RNAi) inside a cell or reconstituted in 
vitro system, wherein one or both strands of the siNA molecule that are assembled from 
two separate oligonucleotides do not comprise any ribonucleotides. For example, a siNA 
molecule can be assembled from a single oligonculeotide where the sense and antisense 
• regions of the siNA comprise separate oligonucleotides not having any ribonucleotides 

15 (e.g., nucleotides having a 2' -OH group) present in the oligonucleotides. In another 
example, a siNA molecule can be assembled from a single oligonculeotide where the 
sense and antisense regions of the siNA are linked or circularized by a nucleotide or non- 
nucleotide linker as desrcibed herein, wherein the oligonucleotide does not have any 
ribonucleotides (e.g., nucleotides having a 2 5 -OH group) present in the oligonucleotide. 

20 Applicant has surprisingly found that the presense of ribonucleotides (e.g., nucleotides 
having a 2' -hydroxy 1 group) within the siNA molecule is not required or essential to 
support RNAi activity. As such, in one embodiment, all positions within the siNA can 
include chemically modified nucleotides and/or non-nucleotides such as nucleotides and 
or non-nucleotides having Formula I, II, III, IV, V, VI, or VII or any combination thereof 

25 to the extent that the ability of the siNA molecule to support RNAi activity in a cell is 
maintained. 

In one embodiment, a siNA molecule of the invention is a single stranded siNA 
molecule that mediates RNAi activity in a cell or reconstituted in vitro system, wherein 
the siNA molecule comprises a single stranded polynucleotide having complementarity to 
30 a target nucleic acid sequence. In another embodiment, the single stranded siNA 
molecule of the invention comprises a 5'~terminal phosphate group. In another 
embodiment, the single stranded siNA molecule of the invention comprises a 5 '-terminal 
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phosphate group and a 3 '-terminal phosphate group (e.g., a 2', 3 '-cyclic phosphate). In 
another embodiment, the single stranded siNA molecule of the invention comprises about 
19 to about 29 nucleotides. In yet another embodiment, the single stranded siNA 
molecule of the invention comprises one or more chemically modified nucleotides or non- 
5 nucleotides described herein. For example, all the positions within the siNA molecule 
can include chemically-modified nucleotides such as nucleotides having any of Formulae 
I- VII, or any combination thereof to the extent that the ability of the siNA molecule to 
support RNAi activity in a cell is maintained. 

In one embodiment, a siNA molecule of the invention is a single stranded siNA 

10 molecule that mediates RNAi activity in a cell or reconstituted in vitro system, wherein 
the siNA molecule comprises a single stranded polynucleotide having complementarity to 
a target nucleic acid sequence, and wherein one or more pyrimidine nucleotides present in 
the siNA are 2'-deoxy~2'-fluoro pyrimidine nucleotides (e.g., wherein all pyrimidine 
nucleotides are 2'~deoxy-2'-fluoro pyrimidine nucleotides or alternately a plurality of 

15 pyrimidine nucleotides are 2'-deoxy-2 f -fluoro pyrimidine nucleotides), and wherein any 
purine nucleotides present in the antisense region are 2'-0-methyl purine nucleotides 
(e.g., wherein all purine nucleotides are 2 ? -Omethyl purine nucleotides or alternately a 
plurality of purine nucleotides are 2'-0-methyl purine nucleotides), and a terminal cap 
modification, such as any modification described herein or shown in Figure 22, that is 

20 optionally present at the 3'-end, the 5'-end, or both of the 3' and 5'-ends of the antisense 
sequence, the siNA optionally further comprising about 1 to about 4 (e.g., about 1, 2, 3, or 
4) terminal 2'-deoxynucleotides at the 3 '-end of the siNA molecule, wherein the terminal 
nucleotides can further comprise one or more (e.g., 1, 2, 3, or 4 ) phosphorothioate 
intemucleotide linkages, and wherein the siNA optionally further comprises a terminal 

25 phosphate group, such as a 5 '-terminal phosphate group. 

In one embodiment, a siNA molecule of the invention is a single stranded siNA 
molecule that mediates RNAi activity in a cell or reconstituted in vitro system, wherein 
the siNA molecule comprises a single stranded polynucleotide having complementarity to 
a target nucleic acid sequence, and wherein one or more pyrimidine nucleotides present in 
30 the siNA are 2'-deoxy-2'-fluoro pyrimidine nucleotides (e.g., wherein all pyrimidine 
nucleotides are 2 -deoxy-2'-fluoro pyrimidine nucleotides or alternately a plurality of 
pyrimidine nucleotides are 2 ! -deoxy-2 f -fluoro pyrimidine nucleotides), and wherein any 
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purine nucleotides present in the antisense region are 2'-deoxy purine nucleotides (e.g., 
wherein all purine nucleotides are 2-deoxy purine nucleotides or alternately a plurality of 
purine nucleotides are 2'-deoxy purine nucleotides), and a terminal cap modification, such 
as any modification described herein or shown in Figure 22, that is optionally present at 
5 the 3 -end, the 5 f -end, or both of the 3' and 5 ? -ends of the antisense sequence, the siNA 
optionally further comprising about 1 to about 4 (e.g., about 1, 2, 3, or 4) terminal 2'- 
deoxynucleotides at the 3 '-end of the siNA molecule, wherein the terminal nucleotides 
can further comprise one or more (e.g., 1, 2, 3, or 4 ) phosphorothioate internucleotide 
linkages, and wherein the siNA optionally further comprises a terminal phosphate group, 
1 0 such as a 5 ' -terminal phosphate group. 

In one embodiment, a siNA molecule of the invention is a single stranded siNA 
molecule that mediates RNAi activity in a cell or reconstituted in vitro system, wherein 
the siNA molecule comprises a single stranded polynucleotide having complementarity to 
a target nucleic acid sequence, and wherein one or more pyrimidine nucleotides present in 

15 the siNA are 2'-deoxy-2'-fluoro pyrimidine nucleotides (e.g., wherein all pyrimidine 
nucleotides are 2'-deoxy-2'-fluoro pyrimidine nucleotides or alternately a plurality of 
pyrimidine nucleotides are 2-deoxy-2 f -fluoro pyrimidine nucleotides), and wherein any 
purine nucleotides present in the antisense region are locked nucleic acid (LNA) 
nucleotides (e.g., wherein all purine nucleotides are LNA nucleotides or alternately a 

20 plurality of purine nucleotides are LNA nucleotides), and a terminal cap modification, 
such as any modification described herein or shown in Figure 22, that is optionally 
present at the 3'-end, the 5'-end, or both of the 3' and 5'-ends of the antisense sequence, 
the siNA optionally further comprising about 1 to about 4 (e.g., about 1, 2, 3, or 4) 
terminal 2-deoxynucleotides at the 3 '-end of the siNA molecule, wherein the terminal 

25 nucleotides can further comprise one or more (e.g., 1, 2, 3, or 4 ) phosphorothioate 
internucleotide linkages, and wherein the siNA optionally further comprises a terminal 
phosphate group, such as a 5 '-terminal phosphate group. 

In one embodiment, a siNA molecule of the invention is a single stranded siNA 
molecule that mediates RNAi activity in a cell or reconstituted in vitro system, wherein 
30 the siNA molecule comprises a single stranded polynucleotide having complementarity to 
a target nucleic acid sequence, and wherein one or more pyrimidine nucleotides present in 
the siNA are 2'-deoxy-2 ! -fluoro pyrimidine nucleotides (e.g., wherein all pyrimidine 
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nucleotides are 2'~deoxy-2'-fluoro pyrimidine nucleotides or alternately a plurality of 
pyrimidine nucleotides are 2 ! -deoxy-2'-fluoro pyrimidine nucleotides), and wherein any 
purine nucleotides present in the antisense region are 2'-methoxyethyl purine nucleotides 
(e.g., wherein all purine nucleotides are 2'-methoxyethyl purine nucleotides or alternately 
5 a plurality of purine nucleotides are 2'-methoxyethyl purine nucleotides), and a terminal 
cap modification, such as any modification described herein or shown in Figure 22, that 
is optionally present at the 3 f -end, the 5-end, or both of the 3' and 5'-ends of the antisense 
sequence, the siNA optionally further comprising about 1 to about 4 (e.g., about 1, 2, 3, or 
4) terminal 2 -deoxynucleotides at the 3 5 -end of the siNA molecule, wherein the terminal 
10 nucleotides can further comprise one or more (e.g., 1, 2, 3, or 4 ) phosphorothioate 
internucleotide linkages, and wherein the siNA optionally further comprises a terminal 
phosphate group, such as a 5'-terminal phosphate group. 

In another embodiment, any modified nucleotides present in the single stranded 
siNA molecules of the invention comprise modified nucleotides having properties or 

15 characteristics similar to naturally occurring ribonucleotides. For example, the invention 
features siNA molecules including modified nucleotides having a Northern conformation 
(e.g., Northern pseudorotation cycle, see for example Saenger, Principles of Nucleic Acid 
Structure, Springer- Verlag ed., 1984). As such, chemically modified nucleotides present 
in the single stranded siNA molecules of the invention are preferably resistant to nuclease 

20 degradation while at the same time maintaining the capacity to mediate RNAi. 

In one embodiment, the invention features a method for modulating the expression 
of a gene within a cell comprising: (a) synthesizing a siNA molecule of the invention, 
which can be chemically-modified, wherein one of the siNA strands comprises a 
sequence complementary to RNA of the gene; and (b) introducing the siNA molecule into 
25 a cell under conditions suitable to modulate the expression of the gene in the cell. 

In one embodiment, the invention features a method for modulating the expression 
of a gene within a cell comprising: (a) synthesizing a siNA molecule of the invention, 
which can be chemically-modified, wherein one of the siNA strands comprises a 
sequence complementary to RNA of the gene and wherein the sense strand sequence of 
30 the siNA comprises a sequence substantially similar to the sequence of the target RNA; 
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and (b) introducing the siNA molecule into a cell under conditions suitable to modulate 
the expression of the gene in the cell. 

In another embodiment, the invention features a method for modulating the 
expression of more than one gene within a cell comprising: (a) synthesizing siNA 
5 molecules of the invention, which can be chemically-modified, wherein one of the siNA 
strands comprises a sequence complementary to RNA of the genes; and (b) introducing 
the siNA molecules into a cell under conditions suitable to modulate the expression of the 
genes in the cell. 

In another embodiment, the invention features a method for modulating the 
10 expression of more than one gene within a cell comprising: (a) synthesizing a siNA 
molecule of the invention, which can be chemically-modified, wherein one of the siNA 
strands comprises a sequence complementary to RNA of the gene and wherein the sense 
strand sequence of the siNA comprises a sequence substantially similar to the sequence of 
the target RNA; and (b) introducing the siNA molecules into a cell under conditions 
15 suitable to modulate the expression of the genes in the cell. 

In one embodiment, siNA molecules of the invention are used as reagents in ex 
vivo applications. For example, siNA reagents are intoduced into tissue or cells that are 
transplanted into a subject for therapeutic effect. The cells and/or tissue can be derived 
from an organism or subject that later receives the explant, or can be derived from another 

20 organism or subject prior to transplantation. The siNA molecules can be used to 
modulate the expression of one or more genes in the cells or tissue, such that the cells or 
tissue obtain a desired phenotype or are able to perform a function when transplanted in 
vivo. In one embodiment, certain target cells from a patient are extracted. These 
extracted cells are contacted with siNAs targeteing a specific nucleotide sequence within 

25 the cells under conditions suitable for uptake of the siNAs by these cells (e.g. using 
delivery reagents such as cationic lipids, liposomes and the like or using techniques such 
as electroporation to facilitate the delivery of siNAs into cells). The cells are then 
reintroduced back into the same patient or other patients. Non-limiting examples of ex 
vivo applications include use in organ/tissue transplant, tissue grafting 0 , or treatment of 

30 pulmonary disease (e.g., restenosis) or prevent neointimal hyperplasia and atherosclerosis 
in vein grafts. Such ex vivo applications may also used to treat conditions associated with 
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coronary and peripheral bypass graft failure, for example, such methods can be used in 
conjunction with peripheral vascular bypass graft surgery and coronary artery bypass 
graft surgery. Additional applications include transplants to treat CNS lesions or injury, 
including use in treatment of neurodegenerative conditions such as Alzheimer's disease, 
5 Parkinson's Disease, Epilepsy, Dementia, Huntington's disease, or amyotrophic lateral 
sclerosis (ALS). 

In one embodiment, the invention features a method of modulating the expression 
of a gene in a tissue explant comprising: (a) synthesizing a siNA molecule of the 
invention, which can be chemically-modified, wherein one of the siNA strands comprises 

10 a sequence complementary to RNA of the gene; and (b) introducing the siNA molecule 
into a cell of the tissue explant derived from a particular organism under conditions 
suitable to modulate the expression of the gene in the tissue explant. In another 
embodiment, the method further comprises introducing the tissue explant back into the 
organism the tissue was derived from or into another organism under conditions suitable 

15 to modulate the expression of the gene in that organism. 

hi one embodiment, the invention features a method of modulating the expression 
of a gene in a tissue explant comprising: (a) synthesizing a siNA molecule of the 
invention, which can be chemically-modified, wherein one of the siNA strands comprises 
a sequence complementary to RNA of the gene and wherein the sense strand sequence of 

20 the siNA comprises a sequence substantially similar to the sequence of the target RNA; 
and (b) introducing the siNA molecule into a cell of the tissue explant derived from a 
particular organism under conditions suitable to modulate the expression of the gene in 
the tissue explant. In another embodiment, the method further comprises introducing the 
tissue explant back into the organism the tissue was derived from or into another 

25 organism under conditions suitable to modulate the expression of the gene in that 
organism. 

In another embodiment, the invention features a method of modulating the 
expression of more than one gene in a tissue explant comprising: (a) synthesizing siNA 
molecules of the invention, which can be chemically-modified, wherein one of the siNA 
30 strands comprises a sequence complementary to RNA of the genes; and (b) introducing 
the siNA molecules into a cell of the tissue explant derived from a particular organism 
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under conditions suitable to modulate the expression of the genes in the tissue explant. In 
another embodiment, the method further comprises introducing the tissue explant back 
into the organism the tissue was derived from or into another organism under conditions 
suitable to modulate the expression of the genes in that organism. 

5 In one embodiment, the invention features a method of modulating the expression 

of a gene in an organism comprising: (a) synthesizing a siNA molecule of the invention, 
which can be chemically-modified, wherein one of the siNA strands comprises a 
sequence complementary to RNA of the gene; and (b) introducing the siNA molecule into 
the organism under conditions suitable to modulate the expression of the gene in the 
10 organism. 

In another embodiment, the invention features a method of modulating the 
expression of more than one gene in an organism comprising: (a) synthesizing siNA 
molecules of the invention, which can be chemically-modified, wherein one of the siNA 
strands comprises a sequence complementary to RNA of the genes; and (b) introducing 
15 the siNA molecules into the organism under conditions suitable to modulate the 
expression of the genes in the organism. 

In one embodiment, the invention features a method for modulating the expression 
of a gene within a cell comprising: (a) synthesizing a siNA molecule of the invention, 
which can be chemically-modified, wherein the siNA comprises a single stranded 
20 sequence having complementarity to RNA of the gene; and (b) introducing the siNA 
molecule into a cell under conditions suitable to modulate the expression of the gene in 
the cell. 

In another embodiment, the invention features a method for modulating the 
expression of more than one gene within a cell comprising: (a) synthesizing siNA 
25 molecules of the invention, which can be chemically-modified, wherein the siNA 
comprises a single stranded sequence having complementarity to RNA of the gene; and 
(b) contacting the siNA molecule with a cell in vitro or in vivo under conditions suitable 
to modulate the expression of the genes in the cell. 

In one embodiment, the invention features a method of modulating the expression 
30 of a gene in a tissue explant comprising: (a) synthesizing a siNA molecule of the 
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invention, which can be chemically-modified, wherein the siNA comprises a single 
stranded sequence having complementarity to RNA of the gene; and (b) contacting the 
siNA molecule with a cell of the tissue explant derived from a particular organism under 
conditions suitable to modulate the expression of the gene in the tissue explant. In another 
5 embodiment, the method further comprises introducing the tissue explant back into the 
organism the tissue was derived from or into another organism under conditions suitable 
to modulate the expression of the gene in that organism. 

In another embodiment, the invention features a method of modulating the 
expression of more than one gene in a tissue explant comprising: (a) synthesizing siNA 

10 molecules of the invention, which can be chemically-modified, wherein the siNA 
comprises a single stranded sequence having complementarity to RNA of the gene; and 
(b) introducing the siNA molecules into a cell of the tissue explant derived from a 
particular organism under conditions suitable to modulate the expression of the genes in 
the tissue explant. In another embodiment, the method further comprises introducing the 

15 tissue explant back into the organism the tissue was derived from or into another 
organism under conditions suitable to modulate the expression of the genes in that 
organism. 

In one embodiment, the invention features a method of modulating the expression 
of a gene in an organism comprising: (a) synthesizing a siNA molecule of the invention, 
20 which can be chemically-modified, wherein the siNA comprises a single stranded 
sequence having complementarity to RNA of the gene; and (b) introducing the siNA 
molecule into the organism under conditions suitable to modulate the expression of the 
gene in the organism. 

In another embodiment, the invention features a method of modulating the 
25 expression of more than one gene in an organism comprising: (a) synthesizing siNA 
molecules of the invention, which can be chemically-modified, wherein the siNA 
comprises a single stranded sequence having complementarity to RNA of the gene; and 
(b) introducing the siNA molecules into the organism under conditions suitable to 
modulate the expression of the genes in the organism. 

30 In one embodiment, the invention features a method of modulating the expression 

of a gene in an organism comprising contacting the organism with a siNA molecule of the 
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invention under conditions suitable to modulate the expression of the gene in the 
organism. 

In another embodiment, the invention features a method of modulating the 
expression of more than one gene in an organism comprising contacting the organism 
5 with one or more siNA molecules of the invention under conditions suitable to modulate 
the expression of the genes in the organism. 

The siNA molecules of the invention can be designed to inhibit target gene 
expression through RNAi targeting of a variety of RNA molecules. In one embodiment, 
the siNA molecules of the invention are used to target various RNAs corresponding to a 

10 target gene. Non-limiting examples of such RNAs include messenger RNA (mRNA), 
alternate RNA splice variants of target gene(s), post-txanscriptionally modified RNA of 
target gene(s), pre-mRNA of target gene(s), and/or RNA templates. If alternate splicing 
produces a family of transcripts that are distinguished by usage of appropriate exons, the 
instant invention can be used to inhibit gene expression through the appropriate exons to 

15 specifically inhibit or to distinguish among the functions of gene family members. For 
example, a protein that contains an alternatively spliced transmembrane domain can be 
expressed in both membrane bound and secreted forms. Use of the invention to target the 
exon containing the transmembrane domain can be used to determine the functional 
consequences of pharmaceutical targeting of membrane bound as opposed to the secreted 

20 form of the protein. Non-limiting examples of applications of the invention relating to 
targeting these RNA molecules include therapeutic pharmaceutical applications, 
pharmaceutical discovery applications, molecular diagnostic and gene function 
applications, and gene mapping, for example using single nucleotide polymorphism 
mapping with siNA molecules of the invention. Such applications can be implemented 

25 using known gene sequences or from partial sequences available from an expressed 
sequence tag (EST). 

In another embodiment, the siNA molecules of the invention are used to target 
conserved sequences corresponding to a gene family or gene families. As such, siNA 
molecules targeting multiple gene targets can provide increased therapeutic effect. In 
30 addition, siNA can be used to characterize pathways of gene function in a variety of 
applications. For example, the present invention can be used to inhibit the activity of 
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target gene(s) in a pathway to determine the function of ^characterized gene(s) in gene 
function analysis, niRNA function analysis, or translational analysis. The invention can 
be used to determine potential target gene pathways involved in various diseases and 
conditions toward pharmaceutical development. The invention can be used to understand 
5 pathways of gene expression involved in, for example, in development, such as prenatal 
development and postnatal development, and/or the progression and/or maintenance of 
cancer, infectious disease, autoimmunity, inflammation, endocrine disorders, renal 
disease, pulmonary disease, cardiovascular disease, birth defects, ageing, any other 
disease or condition related to gene expression. 

10 In one embodiment, the invention features a method comprising: (a) generating a 

library of siNA constructs having a predetermined complexity; and (b) assaying the siNA 
constructs of (a) above, under conditions suitable to determine RNAi target sites within 
the target RNA sequence. In another embodiment, the siNA molecules of (a) have 
strands of a fixed length, for example, about 23 nucleotides in length. In yet another 

15 embodiment, the siNA molecules of (a) are of differing length, for example having 
strands of about 19 to about 25 (e.g., about 19, 20, 21, 22, 23, 24, or 25) nucleotides in 
length. In one embodiment, the assay can comprise a reconstituted in vitro siNA assay as 
described herein. In another embodiment, the assay can comprise a cell culture system in 
which target RNA is expressed. In another embodiment, fragments of target RNA are 

20 analyzed for detectable levels of cleavage, for example by gel electrophoresis, northern 
blot analysis, or RNAse protection assays, to determine the most suitable target site(s) 
within the target RNA sequence. The target RNA sequence can be obtained as is known 
in the art, for example, by cloning and/or transcription for in vitro systems, and by 
cellular expression in in vivo systems. 

25 In one embodiment, the invention features a method comprising: (a) generating a 

randomized library of siNA constructs having a predetermined complexity, such as of 4 N , 
where N represents the number of base paired nucleotides in each of the siNA construct 
strands (eg. for a siNA construct having 21 nucleotide sense and antisense strands with 19 
base pairs, the complexity would be 4 19 ); and (b) assaying the siNA constructs of (a) 

30 above, under conditions suitable to determine RNAi target sites within the target RNA 
sequence. In another embodiment, the siNA molecules of (a) have strands of a fixed 
length, for example about 23 nucleotides in length. In yet another embodiment, the siNA 
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molecules of (a) are of differing length, for example having strands of about 19 to about 
25 (e.g., about 19, 20, 21, 22, 23, 24, or 25) nucleotides in length. In one embodiment, 
the assay can comprise a reconstituted in vitro siNA assay as described in Example 7 
herein. In another embodiment, the assay can comprise a cell culture system in which 
5 target RNA is expressed. In another embodiment, fragments of target RNA are analyzed 
for detectable levels of cleavage, for example by gel electrophoresis, northern blot 
analysis, or RNAse protection assays, to determine the most suitable target site(s) within 
the target RNA sequence. In another embodiment, the target RNA sequence can be 
obtained as is known in the art, for example, by cloning and/or transcription for in vitro 
10 systems, and by cellular expression in in vivo systems. 

In another embodiment, the invention features a method comprising: (a) analyzing 
the sequence of a RNA target encoded by a target gene; (b) synthesizing one or more sets 
of siNA molecules having sequence complementary to one or more regions of the RNA 
of (a); and (c) assaying the siNA molecules of (b) under conditions suitable to determine 

15 RNAi targets within the target RNA sequence. In one embodiment, the siNA molecules 
of (b) have strands of a fixed length, for example about 23 nucleotides in length. In 
another embodiment, the siNA molecules of (b) are of differing length, for example 
having strands of about 19 to about 25 (e.g., about 19, 20, 21, 22, 23, 24, or 25) 
nucleotides in length. In one embodiment, the assay can comprise a reconstituted in vitro 

20 siNA assay as described herein. In another embodiment, the assay can comprise a cell 
culture system in which target RNA is expressed. Fragments of target RNA are analyzed 
for detectable levels of cleavage, for example by gel electrophoresis, northern blot 
analysis, or RNAse protection assays, to determine the most suitable target site(s) within 
the target RNA sequence. The target RNA sequence can be obtained as is known in the 

25 art, for example, by cloning and/or transcription for in vitro systems, and by expression in 
in vivo systems. 

By "target site" is meant a sequence within a target RNA that is "targeted" for 
cleavage mediated by a siNA construct which contains sequences within its antisense 
region that are complementary to the target sequence. 

30 By "detectable level of cleavage" is meant cleavage of target RNA (and formation 

of cleaved product RNAs) to an extent sufficient to discern cleavage products above the 
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background of RNAs produced by random degradation of the target RNA. Production of 
cleavage products from 1-5% of the target RNA is sufficient to detect above the 
background for most methods of detection. 

In one embodiment, the invention features a composition comprising a siNA 
5 molecule of the invention, which can be chemically-modified, in a pharmaceutically 
acceptable carrier or diluent. In another embodiment, the invention features a 
pharmaceutical composition comprising siNA molecules of the invention, which can be 
chemically-modified, targeting one or more genes in a pharmaceutically acceptable 
carrier or diluent. In another embodiment, the invention features a method for treating or 

10 preventing a disease or condition in a subject, comprising administering to the subject a 
composition of the invention under conditions suitable for the treatment or prevention of 
the disease or condition in the subject, alone or in conjunction with one or more other 
therapeutic compounds. In yet another embodiment, the invention features a method for 
reducing or preventing tissue rejection in a subject comprising administering to the 

15 subject a composition of the invention under conditions suitable for the reduction or 
prevention of tissue rejection in the subject. 

In another embodiment, the invention features a method for validating a gene target, 
comprising: (a) synthesizing a siNA molecule of the invention, which can be chemically- 
modified, wherein one of the siNA strands includes a sequence complementary to RNA 
20 of a target gene; (b) introducing the siNA molecule into a cell, tissue, or organism under 
conditions suitable for modulating expression of the target gene in the cell, tissue, or 
organism; and (c) determining the function of the gene by assaying for any phenotypic 
change in the cell, tissue, or organism. 

In another embodiment, the invention features a method for validating a target gene 
25 comprising: (a) synthesizing a siNA molecule of the invention, which can be chemically- 
modified, wherein one of the siNA strands includes a sequence complementary to RNA 
of a target gene; (b) introducing the siNA molecule into a biological system under 
conditions suitable for modulating expression of the target gene in the biological system; 
and (c) determining the function of the gene by assaying for any phenotypic change in the 
30 biological system. 
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By "biological system" is meant, material, in a purified or unpurified form, from 
biological sources, including but not limited to human, animal, plant, insect, bacterial, 
viral or other sources, wherein the system comprises the components required for RNAi 
acitivity. The term "biological system" includes, for example, a cell, tissue, or organism, 
5 or extract thereof The term biological system also includes reconstituted RNAi systems 
that can be used in an in vitro setting. 

By "phenotypic change" is meant any detectable change to a cell that occurs in 
response to contact or treatment with a nucleic acid molecule of the invention (e.g., 
siNA). Such detectable changes include, but are not limited to, changes in shape, size, 
10 proliferation, motility, protein expression or RNA expression or other physical or 
chemical changes as can be assayed by methods known in the art. The detectable change 
can also include expression of reporter genes/molecules such as Green Florescent Protein 
(GFP) or various tags that are used to identify an expressed protein or any other cellular 
component that can be assayed. 

15 In one embodiment, the invention features a kit containing a siNA molecule of the 

invention, which can be chemically-modified, that can be used to modulate the expression 
of a target gene in a cell, tissue, or organism. In another embodiment, the invention 
features a kit containing more than one siNA molecule of the invention, which can be 
chemically-modified, that can be used to modulate the expression of more than one target 

20 gene in a cell, tissue, or organism. 

In one embodiment, the invention features a kit containing a siNA molecule of the 
invention, which can be chemically-modified, that can be used to modulate the expression 
of a target gene in a biological system. In another embodiment, the invention features a 
kit containing more than one siNA molecule of the invention, which can be chemically- 
25 modified, that can be used to modulate the expression of more than one target gene in a 
biological system. 

In one embodiment, the invention features a cell containing one or more siNA 
molecules of the invention, which can be chemically-modified. In another embodiment, 
the cell containing a siNA molecule of the invention is a mammalian cell, hi yet another 
30 embodiment, the cell containing a siNA molecule of the invention is a human cell. 
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In one embodiment, the synthesis of a siNA molecule of the invention, which can 
be chemically-modified, comprises: (a) synthesis of two complementary strands of the 
siNA molecule; (b) annealing the two complementary strands together under conditions 
suitable to obtain a double-stranded siNA molecule. In another embodiment, synthesis of 
5 the two complementary strands of the siNA molecule is by solid phase oligonucleotide 
synthesis, hi yet another embodiment, synthesis of the two complementary strands of the 
siNA molecule is by solid phase tandem oligonucleotide synthesis. 

In one embodiment, the invention features a method for synthesizing a siNA duplex 
molecule comprising: (a) synthesizing a first oligonucleotide sequence strand of the siNA 

10 molecule, wherein the first oligonucleotide sequence strand comprises a cleavable linker 
molecule that can be used as a scaffold for the synthesis of the second oligonucleotide 
sequence strand of the siNA; (b) synthesizing the second oligonucleotide sequence strand 
of siNA on the scaffold of the first oligonucleotide sequence strand, wherein the second 
oligonucleotide sequence strand further comprises a chemical moiety than can be used to 

15 purify the siNA duplex; (c) cleaving the linker molecule of (a) under conditions suitable 
for the two siNA oligonucleotide strands to hybridize and form a stable duplex; and (d) 
purifying the siNA duplex utilizing the chemical moiety of the second oligonucleotide 
sequence strand. In one embodiment, cleavage of the linker molecule in (c) above takes 
place during deprotection of the oligonucleotide, for example under hydrolysis conditions 

20 using an alkylamine base such as methylamine. In one embodiment, the method of 
synthesis comprises solid phase synthesis on a solid support such as controlled pore glass 
(CPG) or polystyrene, wherein the first sequence of (a) is synthesized on a cleavable 
linker, such as a succinyl linker, using the solid support as a scaffold. The cleavable 
linker in (a) used as a scaffold for synthesizing the second strand can comprise similar 

25 reactivity as the solid support derivatized linker, such that cleavage of the solid support 
derivatized linker and the cleavable linker of (a) takes place concomitantly. In another 
embodiment, the chemical moiety of (b) that can be used to isolate the attached 
oligonucleotide sequence comprises a trityl group, for example a dimethoxytrityl group, 
which can be employed in a trityl-on synthesis strategy as described herein. In yet 

30 another embodiment, the chemical moiety, such as a dimethoxytrityl group, is removed 
during purification, for example, using acidic conditions. 
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111 a further embodiment, the method for siNA synthesis is a solution phase 
synthesis or hybrid phase synthesis wherein both strands of the siNA duplex are 
synthesized in tandem using a cleavable linker attached to the first sequence which acts a 
scaffold for synthesis of the second sequence. Cleavage of the linker under conditions 
5 suitable for hybridization of the separate siNA sequence strands results in formation of 
the double-stranded siNA molecule. 

hi another embodiment, the invention features a method for synthesizing a siNA 
duplex molecule comprising: (a) synthesizing one oligonucleotide sequence strand of the 
siNA molecule, wherein the sequence comprises a cleavable linker molecule that can be 

10 used as a scaffold for the synthesis of another oligonucleotide sequence; (b) synthesizing 
a second oligonucleotide sequence having complementarity to the first sequence strand on 
the scaffold of (a), wherein the second sequence comprises the other strand of the double- 
stranded siNA molecule and wherein the second sequence further comprises a chemical 
moiety than can be used to isolate the attached oligonucleotide sequence; (c) purifying the 

15 product of (b) utilizing the chemical moiety of the second oligonucleotide sequence 
strand under conditions suitable for isolating the full-length sequence comprising both 
siNA oligonucleotide strands connected by the cleavable linker and under conditions 
suitable for the two siNA oligonucleotide strands to hybridize and form a stable duplex. 
In one embodiment, cleavage of the linker molecule in (c) above takes place during 

20 deprotection of the oligonucleotide, for example under hydrolysis conditions. In another 
embodiment, cleavage of the linker molecule in (c) above takes place after deprotection 
of the oligonucleotide. In another embodiment, the method of synthesis comprises solid 
phase synthesis on a solid support such as controlled pore glass (CPG) or polystyrene, 
wherein the first sequence of (a) is synthesized on a cleavable linker, such as a succinyl 

25 linker, using the solid support as a scaffold. The cleavable linker in (a) used as a scaffold 
for synthesizing the second strand can comprise similar reactivity or differing reactivity 
as the solid support derivatized linker, such that cleavage of the solid support derivatized 
linker and the cleavable linker of (a) takes place either concomitantly or sequentially. In 
one embodiment, the chemical moiety of (b) that can be used to isolate the attached 

30 oligonucleotide sequence comprises a trityl group, for example a dimethoxytrityl group. 

In another embodiment, the invention features a method for making a double- 
stranded siNA molecule in a single synthetic process comprising: (a) synthesizing an 
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oligonucleotide having a first and a second sequence, wherein the first sequence is 
complementary to the second sequence, and the first oligonucleotide sequence is linked to 
the second sequence via a cleavable linker, and wherein a terminal 5 T -protecting group, 
for example, a S'-O-dimethoxytrityl group (5 f -0-DMT) remains on the oligonucleotide 
5 having the second sequence; (b) deprotecting the oligonucleotide whereby the 
deprotection results in the cleavage of the linker joining the two oligonucleotide 
sequences; and (c) purifying the product of (b) under conditions suitable for isolating the 
double-stranded siNA molecule, for example using a trityl-on synthesis strategy as 
described herein. 

10 In another embodiment, the method of synthesis of siNA molecules of the invention 

comprises the teachings of Scaringe et al, US Patent Nos. 5,889,136; 6,008,400; and 
6,1 1 1,086, incorporated by reference herein in their entirety. 

In one embodiment, the invention features siNA constructs that mediate RNAi in a 
cell or reconstituted system, wherein the siNA construct comprises one or more chemical 
15 modifications, for example, one or more chemical modifications having any of Formulae 
I- VII or any combination thereof that increases the nuclease resistance of the siNA 
construct. 

In another embodiment, the invention features a method for generating siNA 
molecules with increased nuclease resistance comprising (a) introducing nucleotides 
20 having any of Formula I- VII or any combination thereof into a siNA molecule, and (b) 
assaying the siNA molecule of step (a) under conditions suitable for isolating siNA 
molecules having increased nuclease resistance. 

In one embodiment, the invention features siNA constructs that mediate RNAi 
against a target gene, wherein the siNA construct comprises one or more chemical 
25 modifications described herein that modulates the binding affinity between the sense and 
antisense strands of the siNA construct. 

In another embodiment, the invention features a method for generating siNA 
molecules with increased binding affinity between the sense and antisense strands of the 
siNA molecule comprising (a) introducing nucleotides having any of Formula I- VII or 
30 any combination thereof into a siNA molecule, and (b) assaying the siNA molecule of 
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step (a) under conditions suitable for isolating siNA molecules having increased binding 
affinity between the sense and antisense strands of the siNA molecule. 

In one embodiment, the invention features siNA constructs that mediate RNAi in a 
cell or reconstituted system, wherein the siNA construct comprises one or more chemical 
5 modifications described herein that modulates the binding affinity between the antisense 
strand of the siNA construct and a complementary target RNA sequence within a cell. 

In one embodiment, the invention features siNA constructs that mediate RNAi in a 
cell or reconstituted system, wherein the siNA construct comprises one or more chemical 
modifications described herein that modulates the binding affinity between the antisense 
10 strand of the siNA construct and a complementary target DNA sequence within a cell. 

In another embodiment, the invention features a method for generating siNA 
molecules with increased binding affinity between the antisense strand of the siNA 
molecule and a complementary target RNA sequence comprising (a) introducing 
nucleotides having any of Formula I- VII or any combination thereof into a siNA 
15 molecule, and (b) assaying the siNA molecule of step (a) under conditions suitable for 
isolating siNA molecules having increased binding affinity between the antisense strand 
of the siNA molecule and a complementary target RNA sequence. 

In another embodiment, the invention features a method for generating siNA 
molecules with increased binding affinity between the antisense strand of the siNA 
20 molecule and a complementary target DNA sequence comprising (a) introducing 
nucleotides having any of Formula I- VII or any combination thereof into a siNA 
molecule, and (b) assaying the siNA molecule of step (a) under conditions suitable for 
isolating siNA molecules having increased binding affinity between the antisense strand 
of the siNA molecule and a complementary target DNA sequence. 

25 In one embodiment, the invention features siNA constructs that mediate RNAi in a 

cell or reconstituted system, wherein the siNA construct comprises one or more chemical 
modifications described herein that modulate the polymerase activity of a cellular 
polymerase capable of generating additional endogenous siNA molecules having 
sequence homology to the chemically-modified siNA construct. 
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In another embodiment, the invention features a method for generating siNA 
molecules capable of mediating increased polymerase activity of a cellular polymerase 
capable of generating additional endogenous siNA molecules having sequence homology 
to a chemically-modified siNA molecule comprising (a) introducing nucleotides having 
5 any of Formula I- VII or any combination thereof into a siNA molecule, and (b) assaying 
the siNA molecule of step (a) under conditions suitable for isolating siNA molecules 
capable of mediating increased polymerase activity of a cellular polymerase capable of 
generating additional endogenous siNA molecules having sequence homology to the 
chemically-modified siNA molecule. 

10 In one embodiment, the invention features chemically-modified siNA constructs 

that mediate RNAi in a cell or reconstituted system, wherein the chemical modifications 
do not significantly effect the interaction of siNA with a target RNA molecule, DNA 
molecule and/or proteins or other factors that are essential for RNAi in a manner that 
would decrease the efficacy of RNAi mediated by such siNA constructs. 

15 In another embodiment, the invention features a method for generating siNA 

molecules with improved RNAi activity, comprising (a) introducing nucleotides having 
any of Formula I- VII or any combination thereof into a siNA molecule, and (b) assaying 
the siNA molecule of step (a) under conditions suitable for isolating siNA molecules 
having improved RNAi activity. 

20 In yet another embodiment, the invention features a method for generating siNA 

molecules with improved RNAi activity against a target RNA comprising (a) introducing 
nucleotides having any of Formula I- VII or any combination thereof into a siNA 
molecule, and (b) assaying the siNA molecule of step (a) under conditions suitable for 
isolating siNA molecules having improved RNAi activity against the target RNA. 

25 In yet another embodiment, the invention features a method for generating siNA 

molecules with improved RNAi activity against a DNA target comprising (a) introducing 
nucleotides having any of Formula I- VII or any combination thereof into a siNA 
molecule, and (b) assaying the siNA molecule of step (a) under conditions suitable for 
isolating siNA molecules having improved RNAi activity against the DNA target, such as 

30 a gene, chromosome, or portion thereof. 
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In one embodiment, the invention features siNA constructs that mediate RNAi in a 
cell or reconstituted system, wherein the siNA construct comprises one or more chemical 
modifications described herein that modulates the cellular uptake of the siNA construct. 

In another embodiment, the invention features a method for generating siNA 
5 molecules against a target gene with improved cellular uptake comprising (a) introducing 
nucleotides having any of Formula I- VII or any combination thereof into a siNA 
molecule, and (b) assaying the siNA molecule of step (a) under conditions suitable for 
isolating siNA molecules having improved cellular uptake. 

In one embodiment, the invention features siNA constructs that mediate RNAi 
10 against a target gene, wherein the siNA construct comprises one or more chemical 
modifications described herein that increases the bioavailability of the siNA construct, for 
example, by attaching polymeric conjugates such as polyethyleneglycol or equivalent 
conjugates that improve the pharmacokinetics of the siNA construct, or by attaching 
conjugates that target specific tissue types or cell types in vivo. Non-limiting examples of 
15 such conjugates are described in Vargeese et al, U.S. Serial No. 10/201,394 incorporated 
by reference herein. 

In one embodiment, the invention features a method for generating siNA molecules 
of the invention with improved bioavailability, comprising (a) introducing a conjugate 
into the structure of a siNA molecule, and (b) assaying the siNA molecule of step (a) 

20 under conditions suitable for isolating siNA molecules having improved bioavailability. 
Such conjugates can include ligands for cellular receptors, such as peptides derived from 
naturally occurring protein ligands; protein localization sequences, including cellular ZIP 
code sequences; antibodies; nucleic acid aptamers; vitamins and other co-factors, such as 
folate and N-acetylgalactosamine; polymers, such as polyethyleneglycol (PEG); 

25 phospholipids; polyamines, such as spermine or spermidine; and others. 

In another embodiment, the invention features a method for generating siNA 
molecules of the invention with improved bioavailability comprising (a) introducing an 
excipient formulation to a siNA molecule, and (b) assaying the siNA molecule of step (a) 
under conditions suitable for isolating siNA molecules having improved bioavailability. 
30 Such excipients include polymers such as cyclodextrins, lipids, cationic lipids, 
polyamines, phospholipids, and others. 
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In another embodiment, the invention features a method for generating siNA 
molecules of the invention with improved bioavailability comprising (a) introducing 
nucleotides having any of Formulae I- VII or any combination thereof into a siNA 
molecule, and (b) assaying the siNA molecule of step (a) under conditions suitable for 
5 isolating siNA molecules having improved bioavailability. 

In another embodiment, polyethylene glycol (PEG) can be covalently attached to 
siNA compounds of the present invention. The attached PEG can be any molecular 
weight, preferably from about 2,000 to about 50,000 daltons (Da). 

The present invention can be used alone or as a component of a kit having at least 
10 one of the reagents necessary to carry out the in vitro or in vivo introduction of RNA to 
test samples and/or subjects. For example, preferred components of the kit include a 
siNA molecule of the invention and a vehicle that promotes introduction of the siNA into 
cells of interest as described herein (e.g., using lipids and other methods of transfection 
known in the art, see for example Beigelman et al, US 6,395,713). The kit can be used 
15 for target validation, such as in determining gene function and/or activity, or in drug 
optimization, and in drug discovery (see for example Usman et al., USSN 60/402,996). 
Such a kit can also include instructions to allow a user of the kit to practice the invention. 

The term "short interfering nucleic acid", "siNA", "short interfering RNA", 
"siRNA", "short interfering nucleic acid molecule", "short interfering oligonucleotide 

20 molecule", or "chemically-modified short interfering nucleic acid molecule" as used 
herein refers to any nucleic acid molecule capable of inhibiting or down regulating gene 
expression or viral replication, for example by mediating RNA interference "RNAi" or 
gene silencing in a sequence-specific manner; see for example Bass, 2001, Nature, 411, 
428-429; Elbashir et al, 2001, Nature, All, 494-498; and Kreutzer et al, International 

25 PCT Publication No. WO 00/44895; Zernicka-Goetz et al, International PCT Publication 
No. WO 01/36646; Fire, International PCT Publication No. WO 99/32619; Plaetinck et 
al, International PCT Publication No. WO 00/01846; Mello and Fire, International PCT 
Publication No. WO 01/29058; Deschamps-Depaillette, International PCT Publication 
No. WO 99/07409; and Li et al, International PCT Publication No. WO 00/44914; 

30 Allshirq, 2002, Science, 297, 1818-1819; Volpe et al, 2002, Science, 297, 1833-1837; 
Jenuwein, 2002, Science, 297, 2215-2218; and Hall et al, 2002, Science, 297, 2232-2237; 
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Hutvagner and Zamore, 2002, Science, 297, 2056-60; McManus et aL, 2002, UNA, 8, 
842-850; Reinhart et aL, 2002, Gene & Dev., 16, 1616-1626; and Reinhart & Bartel, 
2002, Science, 297, 1831). Non limiting examples of siNA molecules of the invention are 
shown in Figures 4-6, and Tables II, III, and IV herein. For example the siNA can be a 
5 double-stranded polynucleotide molecule comprising self-complementary sense and 
antisense regions, wherein the antisense region comprises nucleotide sequence that is 
complementary to nucleotide sequence in a target nucleic acid molecule or a portion 
thereof and the sense region having nucleotide sequence corresponding to the target 
nucleic acid sequence or a portion thereof. The siNA can be assembled from two separate 

10 oligonucleotides, where one strand is the sense strand and the other is the antisense 
strand, wherein the antisense and sense strands are self-complementary (i.e. each strand 
comprises nucleotide sequence that is complementary to nucleotide sequence in the other 
strand; such as where the antisense strand and sense strand form a duplex or double 
stranded structure, for example wherein the double stranded region is about 19 base 

15 pairs); the antisense strand comprises nucleotide sequence that is complementary to 
nucleotide sequence in a target nucleic acid molecule or a portion thereof and the sense 
strand comprises nucleotide sequence corresponding to the target nucleic acid sequence 
or a portion thereof Alternatively, the siNA is assembled from a single oligonucleotide, 
where the self-complementary sense and antisense regions of the siNA are linked by 

20 means of a nucleic acid based or non-nucleic acid-based linker(s). The siNA can be a 
polynucleotide with a hairpin secondary structure, having self-complementary sense and 
antisense regions, wherein the antisense region comprises nucleotide sequence that is 
complementary to nucleotide sequence in a separate target nucleic acid molecule or a 
portion thereof and the sense region having nucleotide sequence corresponding to the 

25 target nucleic acid sequence or a portion thereof The siNA can be a circular single- 
stranded polynucleotide having two or more loop structures and a stem comprising self- 
complementary sense and antisense regions, wherein the antisense region comprises 
nucleotide sequence that is complementary to nucleotide sequence in a target nucleic acid 
molecule or a portion thereof and the sense region having nucleotide sequence 

30 corresponding to the target nucleic acid sequence or a portion thereof, and wherein the 
circular polynucleotide can be processed either in vivo or in vitro to generate an active 
siNA molecule capable of mediating RNAi. The siNA can also comprise a single 
stranded polynucleotide having nucleotide sequence complementary to nucleotide 
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sequence in a target nucleic acid molecule or a portion thereof (for example, where such 
siNA molecule does not require the presence within the siNA molecule of nucleotide 
sequence corresponding to the target nucleic acid sequence or a portion thereof), wherein 
the single stranded polynucleotide can further comprise a terminal phosphate group, such 
5 as a 5 '-phosphate (see for example Martinez et al, 2002, Cell., 110, 563-574 and 
Schwarz et al 9 2002, Molecular Cell, 10, 537-568), or 5 ',3 '-diphosphate. In certain 
embodiment, the siNA molecule of the invention comprises separate sense and antisense 
sequences or regions, wherein the sense and antisense regions are covalently linked by 
nucleotide or non-nucleotide linkers molecules as is known in the art, or are alternately 

10 non-covalently linked by ionic interactions, hydrogen bonding, van der waals 
interactions, hydrophobic intercations, and/or stacking interactions. In certain 
embodiments, the siNA molecules of the invention comprise nucleotide sequence that is 
complementary to nucleotide sequence of a target gene. In another embodiment, the 
siNA molecule of the invention interacts with nucleotide sequence of a target gene in a 

15 manner that causes inhibition of expression of the target gene. As used herein, siNA 
molecules need not be limited to those molecules containing only RNA, but further 
encompasses chemically-modified nucleotides and non-nucleotides. In certain 
embodiments, the short interfering nucleic acid molecules of the invention lack 2 f - 
hydroxy (2-OH) containing nucleotides. Applicant describes in certain embodiments 

20 short interfering nucleic acids that do not require the presence of nucleotides having a T- 
hydroxy group for mediating RNAi and as such, short interfering nucleic acid molecules 
of the invention optionally do not include any ribonucleotides (e.g., nucleotides having a 
2-OH group). Such siNA molecules that do not require the presence of ribonucleotides 
within the siNA molecule to support RNAi can however have an attached linker or linkers 

25 or other attached or associated groups, moieties, or chains containing one or more 
nucleotides with 2'-OH groups. Optionally, siNA molecules can comprise ribonucleotides 
at about 5, 10, 20, 30, 40, or 50% of the nucleotide positions. The modified short 
interfering nucleic acid molecules of the invention can also be referred to as short 
interfering modified oligonucleotides "siMON." As used herein, the term siNA is meant 

30 to be equivalent to other terms used to describe nucleic acid molecules that are capable of 
mediating sequence specific RNAi, for example short interfering RNA (siRNA), double- 
stranded RNA (dsRNA), micro-RNA (miRNA), short hairpin RNA (shRNA), short 
interfering oligonucleotide, short interfering nucleic acid, short interfering modified 
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oligonucleotide, chemically-modified siRNA, post-transcriptional gene silencing RNA 
(ptgsRNA), and others. In addition, as used herein, the term RNAi is meant to be 
equivalent to other terms used to describe sequence specific RNA interference, such as 
post transcriptional gene silencing, or epigenetics. For example, siNA molecules of the 
5 invention can be used to epigenetically silence genes at both the post-transcriptional level 
or the pre-transcriptional level, hi a non-limiting example, epigenetic regulation of gene 
expression by siNA molecules of the invention can result from siNA mediated 
modification of chromatin structure to alter gene expression (see, for example, Allshire, 
2002, Science, 297, 1818-1819; Volpe et al, 2002, Science, 297, 1833-1837; Jenuwein, 
10 2002, Science, 297, 2215-2218; and Hall et ah, 2002, Science, 297, 2232-2237). 

By "modulate" is meant that the expression of the gene, or level of RNA molecule 
or equivalent RNA molecules encoding one or more proteins or protein subunits, or 
activity of one or more proteins or protein subunits is up regulated or down regulated, 
such that expression, level, or activity is greater than or less than that observed in the 
15 absence of the modulator. For example, the term "modulate" can mean "inhibit," but the 
use of the word "modulate" is not limited to this definition. 

By "inhibit" it is meant that the activity of a gene expression product or level of 
RNAs or equivalent RNAs encoding one or more gene products is reduced below that 
observed in the absence of the nucleic acid molecule of the invention. In one 
20 embodiment, inhibition with a siNA molecule preferably is below that level observed in 
the presence of an inactive or attenuated molecule that is unable to mediate an RNAi 
response. In another embodiment, inhibition of gene expression with the siNA molecule 
of the instant invention is greater in the presence of the siNA molecule than in its 
absence. 

25 By "inhibit", "down-regulate", or "reduce", it is meant that the expression of the 

gene, or level of RNA molecules or equivalent RNA molecules encoding one or more 
proteins or protein subunits, or activity of one or more proteins or protein subunits, is 
reduced below that observed in the absence of the nucleic acid molecules (e.g., siNA) of 
the invention. In one embodiment, inhibition, down-regulation or reduction with an siNA 

30 molecule is below that level observed in the presence of an inactive or attenuated 
molecule. In another embodiment, inhibition, down-regulation, or reduction with siNA 
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molecules is below that level observed in the presence of, for example, an siNA molecule 
with scrambled sequence or with mismatches. In another embodiment, inhibition, down- 
regulation, or reduction of gene expression with a nucleic acid molecule of the instant 
invention is greater in the presence of the nucleic acid molecule than in its absence. 

5 By "gene" or "target gene" is meant, a nucleic acid that encodes an RNA, for 

example, nucleic acid sequences including, but not limited to, structural genes encoding a 
polypeptide. The target gene can be a gene derived from a cell, an endogenous gene, a 
transgene, or exogenous genes such as genes of a pathogen, for example a virus, which is 
present in the cell after infection thereof. The cell containing the target gene can be 
10 derived from or contained in any organism, for example a plant, animal, protozoan, virus, 
bacterium, or fungus. Non-limiting examples of plants include monocots, dicots, or 
gymnosperms. Non-limiting examples of animals include vertebrates or invertebrates. 
Non-limiting examples of fungi include molds or yeasts. 

By "endogenous" or "cellular" gene is meant a gene normally found in a cell in its 
15 natural location in the genome. For example, HER-2, VEGF, VEGF-R, EGFR, BCL-2, c- 
MYC, RAS and the like would be considered an endogenous gene. Genes expressed in a 
cell from a plasmid, viral vector or other vectors or from virus, bacteria, fungi would be 
considered "foreign" or "heterologous" gene; such genes are not normally found in the 
host cell, but are introduced by standard gene transfer techniques or as a result of 
20 infection by a virus, bacterial or other infectious agent. 

By "gene family" is meant a group of more than one nucleic acid molecules that 
share at least one common characteristic, such as sequence homology, target specificity, 
mode of action, secondary structure, or the ability to modulate a process or more than one 
process in a biological system. The gene family can be of viral or cellular origin. The 
25 gene family can encode, for example, groups of cytokines, receptors, growth factors, 
adapter proteins, structural proteins, and other protein epitopes. 

By "protein family" is meant a group of more than one proteins, peptides, or 
polypeptides that share at least one common characteristic, such as sequence homology, 
target specificity, mode of action, secondary structure, or the ability to modulate a process 
30 or more than one process in a biological system. The protein family can be of viral or 
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cellular origin. The protein family can encode, for example, groups of cytokines, 
receptors, growth factors, adapter proteins, structural proteins, and other protein epitopes. 

By "highly conserved sequence region" is meant, a nucleotide sequence of one or 
more regions in a target gene does not vary significantly from one generation to the other 
5 or from one biological system to the other. 

By "cancer" is meant a group of diseases characterized by uncontrolled growth and 
spread of abnormal cells. 

By "sense region" is meant a nucleotide sequence of a siNA molecule having 
complementarity to an antisense region of the siNA molecule. In addition, the sense 
10 region of a siNA molecule can comprise a nucleic acid sequence having homology with a 
target nucleic acid sequence. 

By "antisense region" is meant a nucleotide sequence of a siNA molecule having 
complementarity to a target nucleic acid sequence. In addition, the antisense region of a 
siNA molecule can optionally comprise a nucleic acid sequence having complementarity 
15 to a sense region of the siNA molecule. 

By "target nucleic acid" is meant any nucleic acid sequence whose expression or 
activity is to be modulated. The target nucleic acid can be DNA or RNA. 

By "complementarity" is meant that a nucleic acid can form hydrogen bond(s) with 
another nucleic acid sequence by either traditional Watson-Crick or other non-traditional 

20 types. In reference to the nucleic molecules of the present invention, the binding free 
energy for a nucleic acid molecule with its complementary sequence is sufficient to allow 
the relevant function of the nucleic acid to proceed, e.g., RNAi activity. Determination of 
binding free energies for nucleic acid molecules is well known in the art (see, e.g., Turner 
et aL, 1987, CSH Symp. Quant. Biol. LII pp.123-133; Frier et aL, 1986, Proc. Nat Acad. 

25 Sci. USA 83:9373-9377; Turner et aL, 1987, J. Am. Chem. Soc. 109:3783-3785). A 
percent complementarity indicates the percentage of contiguous residues in a nucleic acid 
molecule that can form hydrogen bonds (e.g., Watson-Crick base pairing) with a second 
nucleic acid sequence (e.g., 5, 6, 7, 8, 9, 10 out of 10 being 50%, 60%, 70%, 80%, 90%, 
and 100% complementary). "Perfectly complementary" means that all the contiguous 
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residues of a nucleic acid sequence will hydrogen bond with the same number of 
contiguous residues in a second nucleic acid sequence. 

The siNA molecules of the invention represent a novel therapeutic approach to a 
broad spectrum of diseases and conditions, including cancer or cancerous disease, 
5 infectious disease, cardiovascular disease, neurological disease, prion disease, 
inflammatory disease, autoimmune disease, pulmonary disease, renal disease, liver 
disease, mitochondrial disease, endocrine disease, reproduction related diseases and 
conditions, and any other indications that can respond to the level of an expressed gene 
product in a cell or organsim. 

10 In one embodiment of the present invention, each sequence of a siNA molecule of 

the invention is independently about 18 to about 24 nucleotides in length, in specific 
embodiments about 18, 19, 20, 21, 22, 23, or 24 nucleotides in length. In another 
embodiment, the siNA duplexes of the invention independently comprise about 17 to 
about 23 base pairs (e.g., about 17, 18, 19, 20, 21, 22 or 23). hi yet another embodiment, 

15 siNA molecules of the invention comprising hairpin or circular structures are about 35 to 
about 55 (e.g., about 35, 40, 45, 50 or 55) nucleotides in length, or about 38 to about 44 
(e.g., 38, 39, 40, 41, 42, 43 or 44) nucleotides in length and comprising about 16 to about 
22 (e.g., about 16, 17, 18, 19, 20, 21 or 22) base pairs. Exemplary siNA molecules of the 
invention are shown in Table II. Exemplary synthetic siNA molecules of the invention 

20 are shown in Table I and/or Figures 18-19. 

As used herein "cell" is used in its usual biological sense, and does not refer to an 
entire multicellular organism, e.g., specifically does not refer to a human. The cell can be 
present in an organism, e.g., birds, plants and mammals such as humans, cows, sheep, 
apes, monkeys, swine, dogs, and cats. The cell can be prokaryotic or eukaryotic (e.g., 
25 mammalian or plant cell). The cell can be of somatic or germ line origin, totipotent or 
pluripotent, dividing or non-dividing. The cell can also be derived from or can comprise 
a gamete or embryo, a stem cell, or a fully differentiated cell. 

The siNA molecules of the invention are added directly, or can be complexed with 
cationic lipids, packaged within liposomes, or otherwise delivered to target cells or 
30 tissues. The nucleic acid or nucleic acid complexes can be locally administered to 
relevant tissues ex vivo, or in vivo through injection, infusion pump or stent, with or 
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without their incorporation in biopolymers. In particular embodiments, the nucleic acid 
molecules of the invention comprise sequences shown in Tables I-II and/or Figures 18- 
19. Examples of such nucleic acid molecules consist essentially of sequences defined in 
these tables and figures. Furthermore, the chemically modified constructs described in 
5 Table IV can be applied to any siNA sequence of the invention. 

In another aspect, the invention provides mammalian cells containing one or more 
siNA molecules of this invention. The one or more siNA molecules can independently be 
targeted to the same or different sites. 

By "RNA" is meant a molecule comprising at least one ribonucleotide residue. By 
10 "ribonucleotide" is meant a nucleotide with a hydroxyl group at the 2' position of a (5-D- 
ribo-furanose moiety. The terms include double-stranded RNA, single-stranded RNA, 
v isolated RNA such as partially purified RNA, essentially pure RNA, synthetic RNA, 
recombinantly produced RNA, as well as altered RNA that differs from naturally 
occurring RNA by the addition, deletion, substitution and/or alteration of one or more 
15 nucleotides. Such alterations can include addition of non-nucleotide material, such as to 
the end(s) of the siNA or internally, for example at one or more nucleotides of the RNA. 
Nucleotides in the RNA molecules of the instant invention can also comprise non- 
standard nucleotides, such as non-naturally occurring nucleotides or chemically 
synthesized nucleotides or deoxynucleotides. These altered RNAs can be referred to as 
20 analogs or analogs of naturally-occurring RNA. 

By "subject" is meant an organism, which is a donor or recipient of explanted cells 
or the cells themselves. "Subject" also refers to an organism to which the nucleic acid 
molecules of the invention can be administered. In one embodiment, a subject is a 
mammal or mammalian cells, hi another embodiment, a subject is a human or human 
25 cells. 

The term "phosphorothioate" as used herein refers to an internucleotide linkage 
having Formula I, wherein Z and/or W comprise a sulfur atom. Hence, the term 
phosphorothioate refers to both phosphorothioate and phosphorodithioate internucleotide 
linkages. 
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The term "universal base" as used herein refers to nucleotide base analogs that form 
base pairs with each of the natural DNA/RNA bases with little discrimination between 
them. Non-limiting examples of universal bases include C-phenyl, C-naphthyl and other 
aromatic derivatives, inosine, azole carboxamides, and nitroazole derivatives such as 3- 
5 nitropyrrole, 4-nitroindole, 5-nitroindole, and 6-nitroindole as known in the art (see for 
example Loakes, 200 1, Nucleic Acids Research, 29, 2437-2447). 

The term "acyclic nucleotide" as used herein refers to any nucleotide having an 
acyclic ribose sugar, for example where any of the ribose carbons (CI, C2, C3, C4, or 
C5), are independently or in combination absent from the nucleotide. 

10 The nucleic acid molecules of the instant invention, individually, or in combination 

or in conjunction with other drugs, can be used to treat diseases or conditions discussed 
herein. For example, to treat a particular disease or condition, the siNA molecules can be 
administered to a subject or can be administered to other appropriate cells evident to those 
skilled in the art, individually or in combination with one or more drugs under conditions 

1 5 suitable for the treatment. 

In a further embodiment, the siNA molecules can be used in combination with other 
known treatments to treat conditions or diseases discussed above. For example, the 
described molecules could be used in combination with one or more known therapeutic 
agents to treat a disease or condition. Non-limiting examples of other therapeutic agents 
20 that can be readily combined with a siNA molecule of the invention are enzymatic nucleic 
acid molecules, allosteric nucleic acid molecules, antisense, decoy, or aptamer nucleic 
acid molecules, antibodies such as monoclonal antibodies, small molecules, and other 
organic and/or inorganic compounds including metals, salts and ions. 

In one embodiment, the invention features an expression vector comprising a 
25 nucleic acid sequence encoding at least one siNA molecule of the invention, in a manner 
which allows expression of the siNA molecule. For example, the vector can contain 
sequence(s) encoding both strands of a siNA molecule comprising a duplex. The vector 
can also contain sequence(s) encoding a single nucleic acid molecule that is self- 
complementary and thus forms a siNA molecule. Non-limiting examples of such 
30 expression vectors are described in Paul et al, 2002, Nature Biotechnology, 19, 505; 
Miyagishi and Taira, 2002, Nature Biotechnology, 19, 497; Lee et al., 2002, Nature 
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Biotechnology, 19, 500; and Novina et al, 2002, Nature Medicine, advance online 
publication doi:10.1038/nm725. 

In another embodiment, the invention features a mammalian cell, for example, a 
human cell, including an expression vector of the invention. 

5 In yet another embodiment, the expression vector of the invention comprises a 

sequence for a siRNA molecule having complementarity to a RNA molecule referred to 
by a Genbank Accession number in Table III. 

In yet another embodiment, the expression vector of the invention comprises a 
sequence for a siNA molecule, having complementarity to a RNA molecule referred to by 
10 a Genbank Accession numbers, for example Genbank Accession Nos. shown in Table I. 

hi one embodiment, an expression vector of the invention comprises a nucleic acid 
sequence encoding two or more siNA molecules, which can be the same or different. 

In another aspect of the invention, siRNA molecules that interact with target RNA 
molecules and down-regulate gene encoding target RNA molecules (for example target 

15 RNA molecules referred to by Genbank Accession number in Table III) are expressed 
from transcription units inserted into DNA or RNA vectors. The recombinant vectors 
can be DNA plasmids or viral vectors. siNA expressing viral vectors can be constructed 
based on, but not limited to, adeno-associated virus, retrovirus, adenovirus, or alphavirus. 
The recombinant vectors capable of expressing the siNA molecules can be delivered as 

20 described herein, and persist in target cells. Alternatively, viral vectors can be used that 
provide for transient expression of siNA molecules. Such vectors can be repeatedly 
administered as necessary. Once expressed, the siNA molecules bind and down-regulate 
gene function or expression via RNA interference (RNAi). Delivery of siNA expressing 
vectors can be systemic, such as by intravenous or intramuscular administration, by 

25 administration to target cells ex-planted from a subject followed by reintroduction into the 
subject, or by any other means that would allow for introduction into the desired target 
cell. 

By "vectors" is meant any nucleic acid- and/or viral-based technique used to deliver 
a desired nucleic acid. 
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Other features and advantages of the invention will be apparent from the following 
description of the preferred embodiments thereof, and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a non-limiting example of a scheme for the synthesis of siNA 
5 molecules. The complementary siNA sequence strands, strand 1 and strand 2, are 
synthesized in tandem and are connected by a cleavable linkage, such as a nucleotide 
succinate or abasic succinate, which can be the same or different from the cleavable 
linker used for solid phase synthesis on a solid support. The synthesis can be either solid 
phase or solution phase, in the example shown, the synthesis is a solid phase synthesis. 

10 The synthesis is performed such that a protecting group, such as a dimethoxytrityl group, 
remains intact on the terminal nucleotide of the tandem oligonucleotide. Upon cleavage 
and deprotection of the oligonucleotide, the two siNA strands spontaneously hybridize to 
form a siNA duplex, which allows the purification of the duplex by utilizing the 
properties of the terminal protecting group, for example by applying a trityl on 

15 purification method wherein only duplexes/oligonucleotides with the terminal protecting 
group are isolated. 

Figure 2 shows a MALDI-TOV mass spectrum of a purified siNA duplex 
synthesized by a method of the invention. The two peaks shown correspond to the 
predicted mass of the separate siNA sequence strands. This result demonstrates that the 
20 siNA duplex generated from tandem synthesis can be purified as a single entity using a 
simple trityl-on purification methodology. 

Figure 3 shows the results of a stability assay used to determine the serum stability 
of chemically modified siNA constructs compared to a siNA control consisting of all 
RNA with 3'-TT termini. T J4 values are shown for duplex stability. 

25 Figure 4 shows the results of an RNAi activity screen of phosphorothioate 

modified siNA constructs using a luciferase reporter system. 

Figure 5 shows the results of an RNAi activity screen of phosphorothioate and 
universal base modified siNA constructs using a luciferase reporter system. 
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Figure 6 shows the results of an RNAi activity screen of 2'-Omethyl modified 
siNA constructs using a luciferase reporter system. 

Figure 7 shows the results of an RNAi activity screen of 2'-0-methyl and T- 
deoxy-2'-fluoro modified siNA constructs using a luciferase reporter system. 

5 Figure 8 shows the results of an RNAi activity screen of a phosphorothioate 

modified siNA construct using a luciferase reporter system. 

Figure 9 shows the results of an RNAi activity screen of an inverted deoxyabasic 
modified siNA construct generated via tandem synthesis using a luciferase reporter 
system. 

10 Figure 10 shows the results of an RNAi activity screen of chemically modifed 

siNA constructs including 3 5 -glyceryl modified siNA constructs compared to an all RNA 
control siNA construct using a luciferase reporter system. These chemically modified 
siNAs were compared in the luciferase assay described herein at 1 nM and lOnM 
concentration using an all RNA siNA control (siGL2) having having 3 '-terminal 

15 dithymidine (TT) and its corresponding inverted control (Lav siGL2). The background 
level of luciferase expression in the HeLa cells is designated by the "cells" column. 
Sense and antisense strands of chemically modified siNA constructs are shown by RPI 
number (sense strand/antisense strand). Sequences correspoding to these RPI numbers 
are shown in Table I. 

20 Figure 11 shows the results of an RNAi activity screen of chemically modifed 

siNA constructs. The screen compared various combinations of sense strand chemical 
modifications and antisense strand chemical modifications. These chemically modified 
siNAs were compared in the luciferase assay described herein at 1 nM and lOnM 
concentration using an all RNA siNA control (siGL2) having having 3 '-terminal 

25 dithymidine (TT) and its corresponding inverted control (Inv siGL2). The background 
level of luciferase expression in the HeLa cells is designated by the "cells" column. 
Sense and antisense strands of chemically modified siNA constructs are shown by RPI 
number (sense strand/antisense strand). Sequences correspoding to these RPI numbers 
are shown in Table I. 
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Figure 12 shows the results of an RNAi activity screen of chemically modifed 
siNA constructs. The screen compared various combinations of sense strand chemical 
modifications and antisense strand chemical modifications. These chemically modified 
siNAs were compared in the luciferase assay described herein at 1 nM and lOnM 
5 concentration using an all RNA siNA control (siGL2) having having 3 5 -terminal 
dithymidine (TT) and its corresponding inverted control (Inv siGL2). The background 
level of luciferase expression in the HeLa cells is designated by the "cells" column. 
Sense and antisense strands of chemically modified siNA constructs are shown by RPI 
number (sense strand/antisense strand). Sequences correspoding to these RPI numbers 
10 are shown in Table I. In addition, the antisense strand alone (RPI 30430) and an inverted 
control (RPI 30227/30229, having matched chemistry to RPI 30063/30224) was 
compared to the siNA duplexes described above. 

Figure 13 shows the results of an RNAi activity screen of chemically modifed 
siNA constructs. The screen compared various combinations of sense strand chemical 

15 modifications and antisense strand chemical modifications. These chemically modified 
siNAs were compared in the luciferase assay described herein at 1 nM and lOnM 
concentration using an all RNA siNA control (siGL2) having having 3 '-terminal 
dithymidine (TT) and its corresponding inverted control (Inv siGL2). The background 
level of luciferase expression in the HeLa cells is designated by the "cells" column. 

20 Sense and antisense strands of chemically modified siNA constructs are shown by RPI 
number (sense strand/antisense strand). Sequences correspoding to these RPI numbers 
are shown in Table I. In addition, an inverted control (RPI 30226/30229, having matched 
chemistry to RPI 30222/30224) was compared to the siNA duplexes described above. 

Figure 14 shows the results of an RNAi activity screen of chemically modifed 
25 siNA constructs including various 3 5 -terminal modified siNA constructs compared to an 
all RNA control siNA construct using a luciferase reporter system. These chemically 
modified siNAs were compared in the luciferase assay described herein at 1 nM and 
lOnM concentration using an all RNA siNA control (siGL2) having having 3 '-terminal 
dithymidine (TT) and its corresponding inverted control (Inv siGL2). The background 
30 level of luciferase expression in the HeLa cells is designated by the "cells" column. 
Sense and antisense strands of chemically modified siNA constructs are shown by RPI 
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number (sense strand/antisense strand). Sequences correspoding to these RPI numbers 
are shown in Table I. 

Figure 15 shows the results of an RNAi activity screen of chemically modifed 
siNA constructs. The screen compared various combinations of sense strand chemistries 
5 compared to a fixed antisense strand chemistry. These chemically modified siNAs were 
compared in the luciferase assay described herein at 1 nM and lOnM concentration using 
an all RNA siNA control (siGL2) having having 3 '-terminal dithymidine (TT) and its 
corresponding inverted control (Inv siGL2). The background level of luciferase 
expression in the HeLa cells is designated by the "cells" column. Sense and antisense 
10 strands of chemically modified siNA constructs are shown by RPI number (sense 
strand/antisense strand). Sequences correspoding to these RPI numbers are shown in 
Table I. 

Figure 16 shows the results of a siNA titration study wherein the RNAi activity of 
a phosphorothioate modified siNA construct is compared to that of a siNA construct 
15 consisting of all ribonucleotides except for two terminal thymidine residues using a 
luciferase reporter system. 

Figure 17 shows a non-limiting proposed mechanistic representation of target RNA 
degradation involved in RNAi. Double-stranded RNA (dsRNA), which is generated by 
RNA-dependent RNA polymerase (RdRP) from foreign single-stranded RNA, for 

20 example viral, transposon, or other exogenous RNA, activates the DICER enzyme that in 
turn generates siNA duplexes. Alternately, synthetic or expressed siNA can be 
introduced directely into a cell by appropriate means. An active siNA complex forms 
which recognizes a target RNA, resulting in degradation of the target RNA by the RISC 
endonuclease complex or in the synthesis of additional RNA by RNA-dependent RNA 

25 polymerase (RdRP), which can activate DICER and result in additional siNA molecules, 
thereby amplifying the RNAi response. 

Figure 18A-F shows non-limiting examples of chemically-modified siNA 
constructs of the present invention. In the figure, N stands for any nucleotide (adenosine, 
guanosine, cytosine, uridine, or optionally thymidine, for example thymidine can be 
30 substituted in the overhanging regions designated by parenthesis (N N). Various 
modifications are shown for the sense and antisense strands of the siNA constructs. 
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Figure 18A: The sense strand comprises 21 nucleotides having four 
phosphorothioate 5 - and 3'~terminal internucleotide linkages, wherein the two terminal 3 f - 
nucleotides are optionally base paired and wherein all pyrimidine nucleotides that may be 
present are 2-O-methyl or 2'-deoxy-2'-fluoro modified nucleotides except for (N N) 
5 nucleotides, which can comprise ribonucleotides, deoxynucleotides, universal bases, or 
other chemical modifications described herein. The antisense strand comprises 21 
nucleotides, optionally having a 3 '-terminal glyceryl moiety and wherein the two terminal 
3 '-nucleotides are optionally complementary to the target RNA sequence, and having one 
3 '-terminal phosphorothioate internucleotide linkage and four 5 '-terminal 
10 phosphorothioate internucleotide linkages and wherein all pyrimidine nucleotides that 
may be present are 2 t -deoxy-2'-fluoro modified nucleotides except for (N N) nucleotides, 
which can comprise ribonucleotides, deoxynucleotides, universal bases, or other chemical 
modifications described herein. 

Figure 18B: The sense strand comprises 21 nucleotides wherein the two terminal 
15 3 '-nucleotides are optionally base paired and wherein all pyrimidine nucleotides that may 
be present are 2-O-methyl or 2'-deoxy-2'-fluoro modified nucleotides except for (N N) 
nucleotides, which can comprise ribonucleotides, deoxynucleotides, universal bases, or 
other chemical modifications described herein. The antisense strand comprises 21 
nucleotides, optionally having a 3 '-terminal glyceryl moiety and wherein, the two terminal 
20 3 '-nucleotides are optionally complementary to the target RNA sequence, and wherein all 
pyrimidine nucleotides that may be present are 2 ? -deoxy-2'-fluoro modified nucleotides 
except for (N N) nucleotides, which can comprise ribonucleotides, deoxynucleotides, 
universal bases, or other chemical modifications described herein. 

Figure 18C: The sense strand comprises 21 nucleotides having 5 - and 3'- terminal 
25 cap moieties wherein the two terminal 3 '-nucleotides are optionally base paired and 
wherein all pyrimidine nucleotides that may be present are 2-O-methyl or 2-deoxy-2'- 
fluoro modified nucleotides except for (N N) nucleotides, which can comprise 
ribonucleotides, deoxynucleotides, universal bases, or other chemical modifications 
described herein. The antisense strand comprises 21 nucleotides, optionally having a 3'- 
30 terminal glyceryl moiety and wherein the two terminal 3 -nucleotides are optionally 
complementary to the target RNA sequence, and having one 3 -terminal phosphorothioate 
internucleotide linkage and wherein all pyrimidine nucleotides that may be present are 2- 

67 



WO 03/074654 



PCT/US03/05028 



deoxy-2'-fluoro modified nucleotides except for (N N) nucleotides, which can comprise 
ribonucleotides, deoxynucleotides, universal bases, or other chemical modifications 
described herein. 

Figure 18D: The sense strand comprises 21 nucleotides having 5 - and 3- terminal 
5 cap moieties wherein the two terminal 3 -nucleotides are optionally base paired and 
wherein all pyrimidine nucleotides that may be present are 2'-deoxy~2'~fluoro modified 
nucleotides except for (N N) nucleotides, which can comprise ribonucleotides, 
deoxynucleotides, universal bases, or other chemical modifications described herein and 
wherein and all purine nucleotides that may be present are 2'-deoxy nucleotides. The 

10 antisense strand comprises 21 nucleotides, optionally having a 3 '-terminal glyceryl moiety 
and wherein the two terminal 3'-nucleotides are optionally complementary to the target 
RNA sequence, and having one 3 '-terminal phosphorothioate internucleotide linkage and 
wherein all pyrimidine nucleotides that may be present are 2'-deoxy-2'-fluoro modified 
nucleotides and all purine nucleotides that may be present are 2'-0-methyl modified 

15 nucleotides except for (N N) nucleotides, which can comprise ribonucleotides, 
deoxynucleotides, universal bases, or other chemical modifications described herein. 

Figure 18E: The sense strand comprises 21 nucleotides having 5'- and 3 f - terminal 
cap moieties wherein the two terminal 3 '-nucleotides are optionally base paired and 
wherein all pyrimidine nucleotides that may be present are 2 f -deoxy-2'-fluoro modified 

20 nucleotides except for (N N) nucleotides, which can comprise ribonucleotides, 
deoxynucleotides, universal bases, or other chemical modifications described herein. The 
antisense strand comprises 21 nucleotides, optionally having a 3 '-terminal glyceryl moiety 
and wherein the two terminal 3 '-nucleotides are optionally complementary to the target 
RNA sequence, and wherein all pyrimidine nucleotides that may be present are 2-deoxy- 

25 2'-fluoro modified nucleotides and all purine nucleotides that may be present are 2'-0- 
methyl modified nucleotides except for (N N) nucleotides, which can comprise 
ribonucleotides, deoxynucleotides, universal bases, or other chemical modifications 
described herein. 

Figure 18F: The sense strand comprises 21 nucleotides having 5'- and 3'- terminal 
30 cap moieties wherein the two terminal 3 '-nucleotides are optionally base paired and 
wherein all pyrimidine nucleotides that may be present are 2'-deoxy~2'-fluoro modified 
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nucleotides except for (N N) nucleotides, which can comprise ribonucleotides, 
deoxynucleotides, universal bases, or other chemical modifications described herein. The 
antisense strand comprises 21 nucleotides, optionally having a 3'-terminal glyceryl moiety 
and wherein the two terminal 3 f -nucleotides are optionally complementary to the target 
5 RNA sequence, and having one 3 -terminal phosphorothioate internucleotide linkage and 
wherein all pyrimidine nucleotides that may be present are 2 f -deoxy-2'-fluoro modified 
nucleotides and all purine nucleotides that may be present are 2 f -deoxy modified 
nucleotides except for (N N) nucleotides, which can comprise ribonucleotides, 
deoxynucleotides, universal bases, or other chemical modifications described herein. The 
10 antisense strand of constructs A-F comprise sequence complementary to target RNA 
sequence of the invention. 

Figure 19 shows non-limiting examples of specific chemically modified siNA 
sequences of the invention. A-F applies the chemical modifications described in Figure 
18 A-F to a representative siNA sequence targeting the EGFR (HER1). 

15 Figure 20 shows non-limiting examples of different siNA constructs of the 

invention. The examples shown (constructs 1, 2, and 3) have 19 representative base pairs, 
however, different embodiments of the invention include any number of base pairs 
described herein. Bracketed regions represent nucleotide overhangs, for example 
comprising between about 1, 2, 3, or 4 nucleotides in length, preferably about 2 

20 nucleotides. Constructs 1 and 2 can be used independently for RNAi activity. Construct 
2 can comprise a polynucleotide or non-nucleotide linker, which can optionally be 
designed as a biodegradable linker. In one embodiment, the loop structure shown in 
construct 2 can comprise a biodegradable linker that results in the formation of construct 
1 in vivo and/or in vitro. In another example, construct 3 can be used to generate 

25 construct 2 under the same principle wherein a linker is used to generate the active siNA 
construct 2 in vivo and/or in vitro, which can optionally utilize another biodegradable 
linker to generate the active siNA construct 1 in vivo and/or in vitro. As such, the 
stability and/or activity of the siNA constructs can be modulated based on the design of 
the siNA construct for use in vivo or in vitro and/or in vitro. 

30 Figure 21 is a diagrammatic representation of a method used to determine target 

sites for siNA mediated RNAi within a particular target nucleic acid sequence, such as 
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messenger RNA. (A) A pool of siNA oligonucleotides are synthesized wherein the 
antisense region of the siNA constructs has complementarity to target sites across the 
target nucleic acid sequence, and wherein the sense region comprises sequence 
complementary to the antisense region of the siNA. (B) The sequences are transfected 
5 into cells. (C) Cells are selected based on phenotypic change that is associated with 
modulation of the target nucleic acid sequence. (D) The siNA is isolated from the 
selected cells and is sequenced to identify efficacious target sites within the target nucleic 
acid sequence. 

Figure 22 shows non-limiting examples of different stabilization chemistries (1-10) 
10 that can be used, for example, to stabilize the 3 '-end of siNA sequences of the invention, 
including (1) [3-3']-inverted deoxyribose; (2) deoxyribonucleotide; (3) [S 1 ^ 1 ]^ 1 - 
deoxyribonucleotide; (4) [5 ! -3 ! ]-ribonucleotide; (5) [S'-S'J-S'-O-methyl ribonucleotide; (6) 
3*-glyceryl; (7) [3'-5']-3 , -deoxyribonucleotide; (8) [3'-3']-deoxyribonucleotide; (9) [5'-2 f ]- 
deoxyribonucleotide; and (10) [5-3']-dideoxyribonucleotide. In addition to modified and 
15 unmodified backbone chemistries indicated in the figure, these chemistries can be 
combined with different backbone modifications as described herein, for example, 
backbone modifications having Formula I. In addition, the 2'-deoxy nucleotide shown 5' 
to the terminal modifications shown can be another modified or unmodified nucleotide or 
non-nucleotide described herein, for example modifications having any of Formulae I- VII 
20 or any combination thereof. 

Figure 23 shows a non-limiting example of siNA mediated inhibition of VEGF- 
induced angiogenesis using the rat corneal model of angiogenesis. siNA targeting site 
2340 of VEGFR1 RNA (shown as RPI No. sense strand/antisense strand) were compared 
to inverted controls (shown as RPI No. sense strand/antisense strand) at three different 
25 concentrations and compared to a VEGF control in which no siNA was administered. 

Figure 24 shows a non-limiting example of a strategy used to identify chemically 
modified siNA constructs of the invention that are nuclease resistance while preserving 
the ability to mediate RNAi activity. Chemical modifications are introduced into the 
siNA construct based on educated design parameters (e.g. introducing 2 5 -mofications, 
30 base modifications, backbone modifications, terminal cap modifications etc). The 
modified construct in tested in an appropriate system (e.g human serum for nuclease 
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resistance, shown, or an animal model for PK/delivery parameters). In parallel, the siNA 
construct is tested for RNAi activity, for example in a cell culture system such as a 
luciferase reporter assay). Lead siNA constructs are then identified which possess a 
particular characteristic while maintaining RNAi activity, and can be further modified and 
5 assayed once again. This same approach can be used to identify siNA-conjugate 
molecules with improved pharmacokinetic profiles, delivery, and RNAi activity. 

Figure 25 shows a non-limiting example of reduction of HER2 mRNA in A549 
cells mediated by RNA-based and chemically-modified siNAs that target HER2 mRNA 
sites 2344 and 3706. A549 cells were transfected with 4 ug/ml lipid complexed with 25 

10 nM unmodified siNA with a 3 '-terminal dithymidine cap (RPI#28266/28267) or a 
corresponding inverted control (RPI#28268/28269) for site 2344 and (RPI#28262/28263) 
and a corresponding inverted control (RPI 28264/28265) for site 3706. In addition, A549 
cells were transfected with 4 ug/ml lipid complexed with 25 nM modified siNA 
(RPI#30442/30443) and a corresponding matched control (RPI#30444/30445) for site 

15 2344 and (RPI#30438/30439) and a corresponding matched control (RPI 30440/30441) 
for site 3706. As shown in the figures, the modified and unmodified constructs targeting 
sites 2344 and 3706 all demonstrate significant inhibition of HER2 RNA expression. 

Figure 26 shows a non-limiting example of reduction of PKC-alpha mRNA in 
A549 cells mediated by chemically-modified siNAs that target PKC-alpha mRNA. A549 
20 cells were transfected with 0.25 ug/well of lipid complexed with 25 nM siNA. A screen 
of siNA constructs comprising ribonucleotides and 3 '-terminal dithymidine caps was 
compared to untreated cells, scrambled siNA control constructs (Scraml and Scram2), 
and cells transfected with lipid alone (transfection control). As shown in the figure, all of 
the siNA constructs show significant reduction of PKC-alpha RNA expression. 

25 Figure 27 shows a non-limiting example of reduction of Myc (c-Myc) mRNA in 

293T cells mediated by chemically-modified siNAs that target c-Myc mRNA. 293T cells 
were transfected with 0.25 ug/well of lipid complexed with 25 nM siNA. A screen of 
siNA constructs comprising ribonucleotides and 3 '-terminal dithymidine caps was 
compared to untreated cells, scrambled siNA control constructs (Scraml and Scram2), 

30 and cells transfected with lipid alone (transfection control). As shown in the figure, three 
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of the siNA constructs (RPI 30993/31069; RPI 30995/31071; and RPI 30996/31072) 
show significant reduction of c-Myc RNA expression. 

Figure 28 shows a non-limiting example of reduction of BCL2 xnRNA in A549 
cells mediated by chemically-modified siNAs that target BCL2 mRNA. A549 cells were 
5 transfected with 0.25 ug/well of lipid complexed with 25 nM siNA. A siNA construct 
comprising ribonucleotides and 3 '-terminal dithymidine caps (RPI#30998/31074) was 
tested along with a chemically modified siNA construct comprising 2 ' -deoxy-2 ' -fluoro 
pyrimidine nucleotides and purine ribonucleotides in which the sense strand of the siNA 
is further modified with 5' and 3 5 -terminal inverted deoxyabasic caps and the antisense 

10 strand comprises a 3 '-terminal phosphorothioate internucleotide linkage 
(RPI#3 1368/3 1369), which was also compared to a matched chemistry inverted control 
(RPI#31370/31371) and a chemically modified siNA construct comprising 2' -deoxy-2 '- 
fluoro pyrimidine and 2' -deoxy-2 '-fluoro purine nucleotides in which the sense strand of 
the siNA is further modified with 5' and 3 5 -terminal inverted deoxyabasic caps and the 

15 antisense strand comprises a 3 '-terminal phosphorothioate internucleotide linkage 
(RPI#3 1372/3 1373) which was also compared to a matched chemistry inverted control 
(RPI#3 1374/3 1375). In addition, the siNA constructs were also compared to untreated 
cells, cells transfected with lipid and scrambled siNA constructs (Scraml and Scram2), 
and cells transfected with lipid alone (transfection control). As shown in the figure, the 

20 siNA constructs show significant reduction of BCL2 RNA expression compared to 
scrambled, untreated, and transfection controls. 

Figure 29 shows a non-limiting example of reduction of CHK-1 mRNA in A549 
cells mediated by chemically-modified siNAs that target CHK-1 mRNA. A549 cells 
were transfected with 0.25 ug/well of lipid complexed with 25 nM siNA. A siNA 

25 construct comprising ribonucleotides and 3 '-terminal dithymidine caps 
(RPI#3 1003/3 1079) and a chemically modified siNA construct comprising 2' -deoxy-2 '- 
fluoro pyrimidine nucleotides and purine ribonucleotides in which the sense strand of the 
siNA is further modified with 5' and 3 '-terminal inverted deoxyabasic caps and in which 
the antisense strand comprises a 3 '-terminal phosphorothioate internucleotide linkage 

30 (RPI#3 1302/3 1303), were compared to a matched chemistry inverted control 
(RPI#3 13 14/3 1325). In addition, the siNA constructs were also compared to untreated 
cells, cells transfected with lipid and scrambled siNA constructs (Scraml and Scram2), 
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and cells transfected with lipid alone (transfection control). As shown in the figure, both 
siNA constructs show significant reduction of CHK-1 RNA expression compared to 
appropriate controls. 

Figure 30 shows a non-limiting example of reduction of BACE mRNA in A549 
5 cells mediated by siNAs that target BACE mRNA. A549 cells were transfected with 0.25 
ug/well of lipid complexed with 25 nM siNA. A screen of siNA constructs comprising 
ribonucleotides and 3 5 -terminal dithymidine caps was compared to untreated cells, 
scrambled siNA control constructs (Scram 1 and Scram2), and cells transfected with lipid 
alone (transfection control). As shown in the figure, all of the siNA constructs show 
1 0 significant reduction of BACE RNA expression. 

Figure 31 shows a non-limiting example of reduction of cyclin Dl mRNA in A549 
cells mediated by chemically-modified siNAs that target cyclin Dl mRNA. A549 cells 
were transfected with 0.25 ug/well of lipid complexed with 25 nM siNA. A siNA 
construct comprising ribonucleotides and 3 '-terminal dithymidine caps 

15 (RPI#3 1009/3 1085) was compared to a chemically modified siNA construct comprising 
2'-deoxy-2'-fluoro pyrimidine nucleotides and purine ribonucleotides in which the sense 
strand of the siNA is further modified with 5' and 3 '-terminal inverted deoxyabasic caps 
and the antisense strand comprises a 3 '-terminal phosphorothioate internucleotide linkage 
(RPI#3 1304/3 1305), which was also compared to a matched chemistry inverted control 

20 (RPI#31316/31317). In addition, the siNA constructs were also compared to untreated 
cells, cells transfected with lipid and scrambled siNA constructs (Scram 1 and Scram2), 
and cells transfected with lipid alone (transfection control). As shown in the figure, both 
siNA constructs show significant reduction of cyclin Dl RNA expression. 

Figure 32 shows a non-limiting example of reduction of PTP-1B mRNA in A549 
25 cells mediated by chemically-modified siNAs that target PTP-1B mRNA. A549 cells 
were transfected with 0.25 ug/well of lipid complexed with 25 nM siNA. A siNA 
construct comprising ribonucleotides and 3 '-terminal dithymidine caps 
(RPI#31018/31307) was compared to a chemically modified siNA construct comprising 
2'-deoxy-2'-fluoro pyrimidine nucleotides and purine ribonucleotides in which the sense 
30 strand of the siNA is further modified with 5' and 3 '-terminal inverted deoxyabasic caps 
and the antisense strand comprises a 3 '-terminal phosphorothioate internucleotide linkage 
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(RPI#3 1306/3 1307), which was also compared to a matched chemistry inverted control 
(RPI#31318/31319). In addition, the siNA constructs were also compared to untreated 
cells, cells transfected with lipid and scrambled siNA constructs (Scram 1 and Scram2), 
and cells transfected with lipid alone (transfection control). As shown in the figure, both 
siNA constructs show significant reduction of PTP-1B RNA expression. 

Figure 33 shows a non-limiting example of reduction of ERG2 mRNA in DLD1 
cells mediated by siNAs that target ERG2 mRNA. DLD1 cells were transfected with 
0.25 ug/well of lipid complexed with 25 nM siNA. A screen of siNA constructs 
comprising ribonucleotides and 3 5 -terminal dithymidine caps was compared to untreated 
cells, scrambled siNA control constructs (Scraml and Scram2), and cells transfected with 
lipid alone (transfection control). As shown in the figure, all of the siNA constructs show 
significant reduction of ERG2 RNA expression. 

Figure 34 shows a non-limiting example of reduction of PCNA mRNA in A549 
cells mediated by chemically-modified siNAs that target PCNA mRNA. A549 cells were 
transfected with 0.25 ug/well of lipid complexed with 25 nM siNA. A siNA construct 
comprising ribonucleotides and 3 '-terminal dithymidine caps (RPI#3 1035/31 111) was 
compared to a chemically modified siNA construct comprising 2'-deoxy-2'-fluoro 
pyrimidine nucleotides and purine ribonucleotides in which the sense strand of the siNA 
is further modified with 5 5 and 3 5 -terminal inverted deoxyabasic caps and the antisense 
strand comprises a 3 5 -terminal phosphorothioate internucleotide linkage 
(RPI#31310/31311), which was also compared to a matched chemistry inverted control 
(RPI#3 1322/3 1323). In addition, the siNA constructs were also compared to untreated 
cells, cells transfected with lipid and scrambled siNA constructs (Scraml and Scram2), 
and cells transfected with lipid alone (transfection control). As shown in the figure, both 
siNA constructs show significant reduction of PCNA RNA expression. 

DETAILED DESCRIPTION OF THE INVENTION 

Mechanism of action of Nucleic Acid Molecules of the Invention 

The discussion that follows discusses the proposed mechanism of RNA interference 
mediated by short interfering RNA as is presently known, and is not meant to be limiting 
and is not an admission of prior art. Applicant demonstrates herein that chemically- 
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modified short interfering nucleic acids possess similar or improved capacity to mediate 
RNAi as do siRNA molecules and are expected to possess improved stability and activity 
in vivo; therefore, this discussion is not meant to be limiting only to siRNA and can be 
applied to siNA as a whole. By "improved capacity to mediate RNAi" or "improved 
5 RNAi activity" is meant to include RNAi activity measured in vitro and/or in vivo where 
the RNAi activity is a reflection of both the ability of the siNA to mediate RNAi and the 
stability of the siNAs of the invention. In this invention, the product of these activities 
can be increased in vitro and/or in vivo compared to an all RNA siRNA or a siNA 
containing a plurality of ribonucleotides. In some cases, the activity or stability of the 
10 siNA molecule can be decreased (i.e., less than ten-fold), but the overall activity of the 
siNA molecule is enhanced in vitro and/or in vivo, 

RNA interference refers to the process of sequence specific post-transcriptional 
gene silencing in animals mediated by short interfering RNAs (siRNAs) (Fire et aL, 1998, 
Nature, 391, 806). The corresponding process in plants is commonly referred to as post- 
15 transcriptional gene silencing or RNA silencing and is also referred to as quelling in 
fungi. The process of post-transcriptional gene silencing is thought to be an 
evolutionarily-conserved cellular defense mechanism used to prevent the expression of 
foreign genes which is commonly shared by diverse flora and phyla (Fire et aL, 1999, 
Trends Genet., 15, 358). Such protection from foreign gene expression may have evolved 
20 in response to the production of double-stranded RNAs (dsRNAs) derived from viral 
infection or the random integration of transposon elements into a host genome via a 
cellular response that specifically destroys homologous single-stranded RNA or viral 
genomic RNA. The presence of dsRNA in cells triggers the RNAi response though a 
mechanism that has yet to be fully characterized. This mechanism appears to be different 
25 from the interferon response that results from dsRNA-mediated activation of protein 
kinase PKR and 2\ 5 T -oligoadenylate synthetase resulting in non-specific cleavage of 
mRNA by ribonuclease L. 

The presence of long dsRNAs in cells stimulates the activity of a ribonuclease III 
enzyme referred to as Dicer. Dicer is involved in the processing of the dsRNA into short 
30 pieces of dsRNA known as short interfering RNAs (siRNAs) (Berstein et aL, 2001, 
Nature, 409, 363). Short interfering RNAs derived from Dicer activity are typically about 
21 to about 23 nucleotides in length and comprise about 19 base pair duplexes. Dicer has 
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also been implicated in the excision of 21- and 22-nucleotide small temporal RNAs 
(stRNAs) from precursor RNA of conserved structure that are implicated in translational 
control (Hutvagner et al, 2001, Science, 293, 834). The RNAi response also features an 
endonuclease complex containing a siRNA, commonly referred to as an RNA-induced 
5 silencing complex (RISC), which mediates cleavage of single-stranded RNA having 
sequence homologous to the siRNA. Cleavage of the target RNA takes place in the 
middle of the region complementary to the guide sequence of the siRNA duplex (Elbashir 
et al, 2001, Genes Dev., 15, 188). In addition, RNA interference can also involve small 
RNA (e.g., micro-RNA or miRNA) mediated gene silencing, presumably though cellular 

10 mechanisms that regulate chromatin structure and thereby prevent transcription of target 
gene sequences (see for example Allshire, 2002, Science, 297, 1818-1819; Volpe et al, 
2002, Science, 297, 1833-1837; Jenuwein, 2002, Science, 297, 2215-2218; and Hall et al, 
2002, Science, 297, 2232-2237). As such, siNA molecules of the invention can be used to 
mediate gene silencing via interaction with RNA transcripts or alternately by interaction 

15 with particular gene sequences, wherein such interaction results in gene silencing either at 
the transcriptional level or post-transcriptional level. 

RNAi has been studied in a variety of systems. Fire et al, 1998, Nature, 391, 806, 
were the first to observe RNAi in C. elegans. Wianny and Goetz, 1999, Nature Cell 
Biol, 2, 70, describe RNAi mediated by dsRNA in mouse embryos. Hammond et al, 

20 2000, Nature, 404, 293, describe RNAi in Drosophila cells transfected with dsRNA. 
Elbashir et al, 2001, Nature, 411, 494, describe RNAi induced by introduction of 
duplexes of synthetic 21 -nucleotide RNAs in cultured mammalian cells including human 
embryonic kidney and HeLa cells. Recent work in Drosophila embryonic lysates has 
revealed certain requirements for siRNA length, structure, chemical composition, and 

25 sequence that are essential to mediate efficient RNAi activity. These studies have shown 
that 21 nucleotide siRNA duplexes are most active when containing two 2-nucleotide 3'- 
terminal nucleotide overhangs. Furthermore, substitution of one or both siRNA strands 
with 2 f -deoxy or 2 T -0-methyl nucleotides abolishes RNAi activity, whereas substitution of 
3 '-terminal siRNA nucleotides with deoxy nucleotides was shown to be tolerated. 

30 Mismatch sequences in the center of the siRNA duplex were also shown to abolish RNAi 
activity. In addition, these studies also indicate that the position of the cleavage site in the 
target RNA is defined by the 5 '-end of the siRNA guide sequence rather than the 3 '-end 
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(Elbashir et aL, 2001, EMBO J., 20, 6877). Other studies have indicated that a 5'- 
phosphate on the target-complementary strand of a siRNA duplex is required for siRNA 
activity and that ATP is utilized to maintain the 5 ! -phosphate moiety on the siRNA 
(Nykanen et aL, 2001, Cell, 107, 309); however, siRNA molecules lacking a 5'-phosphate 
5 are active when introduced exogenously, suggesting that 5 '-phosphorylation of siRNA 
constructs may occur in vivo. 

Synthesis of Nucleic acid Molecules 

Synthesis of nucleic acids greater than 100 nucleotides in length is difficult using 
automated methods, and the therapeutic cost of such molecules is prohibitive. In this 

10 invention, small nucleic acid motifs "small" refers to nucleic acid motifs no more than 
100 nucleotides in length, preferably no more than 80 nucleotides in length, and most 
preferably no more than 50 nucleotides in length; e.g., individual siNA oligonucleotide 
sequences or siNA sequences synthesized in tandem) are preferably used for exogenous 
delivery. The simple structure of these molecules increases the ability of the nucleic acid 

15 to invade targeted regions of protein and/or RNA structure. Exemplary molecules of the 
instant invention are chemically synthesized, and others can similarly be synthesized. 

Oligonucleotides (e.g., certain modified oligonucleotides or portions of 
oligonucleotides lacking ribonucleotides) are synthesized using protocols known in the 
art, for example as described in Caruthers et aL, 1992, Methods in Enzymology 211, 3-19, 

20 Thompson et aL, International PCT Publication No. WO 99/54459, Wincott et aL, 1995, 
Nucleic Acids Res. 23, 2677-2684, Wincott et aL, 1997, Methods MoL Bio., 74, 59, 
Brennan et aL, 1998, Biotechnol Bioeng., 61, 33-45, and Brennan, U.S. Pat. No. 
6,001,3 11. All of these references are incorporated herein by reference. The synthesis of 
oligonucleotides makes use of common nucleic acid protecting and coupling groups, such 

25 as dimethoxytrityl at the 5 ! -end, and phosphoramidites at the 3 f -end. In a non-limiting 
example, small scale syntheses are conducted on a 394 Applied Biosystems, Inc. 
synthesizer using a 0.2 ^mol scale protocol with a 2.5 min coupling step for 2-0- 
methylated nucleotides and a 45 sec coupling step for 2 ! -deoxy nucleotides or 2-deoxy-2- 
fluoro nucleotides. Table II outlines the amounts and the contact times of the reagents 

30 used in the synthesis cycle. Alternatively, syntheses at the 0.2 jimol scale can be 
performed on a 96-well plate synthesizer, such as the instrument produced by Protogene 
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(Palo Alto, CA) with minimal modification to the cycle. A 3 3 -fold excess (60 |iL of 0.11 
M = 6.6 jLimol) of 2-O-methyl phosphoramidite and a 105-fold excess of S-ethyl tetrazole 
(60 \ilu of 0.25 M = 15 jimol) can be used in each coupling cycle of 2 f ~0-methyl residues 
relative to polymer-bound 5'-hydroxyl. A 22-fold excess (40 \iL of 0.11 M = 4.4 jamol) 
5 of deoxy phosphoramidite and a 70-fold excess of S-ethyl tetrazole (40 \iL of 0.25 M = 
10 |umol) can be used in each coupling cycle of deoxy residues relative to polymer-bound 
5-hydroxyl. Average coupling yields on the 394 Applied Biosystems, Inc. synthesizer, 
determined by colorimetric quantitation of the trityl fractions, are typically 97.5-99%. 
Other oligonucleotide synthesis reagents for the 394 Applied Biosystems, Inc. synthesizer 

10 include the following: detritylation solution is 3% TCA in methylene chloride (ABI); 
capping is performed with 16% TV-methyl imidazole in THF (ABI) and 10% acetic 
anhydride/10% 2,6-lutidine in THF (ABI); and. oxidation solution is 16.9 mM I 2 , 49 mM 
pyridine, 9% water in THF (PERSEPTIVE™). Burdick & Jackson Synthesis Grade 
acetonitrile is used directly from the reagent bottle. S-Ethyltetrazole solution (0.25 M in 

15 acetonitrile) is made up from the solid obtained from American International Chemical, 
Inc. Alternately, for the introduction of phosphorothioate linkages, Beaucage reagent 
(3H-l,2-Benzodithiol-3-one 1,1-dioxide, 0.05 M in acetonitrile) is used. 

Deprotection of the DNA-based oligonucleotides is performed as follows: the 
polymer-bound trityl-on oligoribonucleotide is transferred to a 4 mL glass screw top vial 
20 and suspended in a solution of 40% aq. methylamine (1 mL) at 65 °C for 10 min. After 
cooling to -20 °C, the supernatant is removed from the polymer support. The support is 
washed three times with 1.0 mL of EtOH:MeCN:H20/3:l:l, vortexed and the supernatant 
is then added to the first supernatant. The combined supernatants, containing the 
oligoribonucleotide, are dried to a white powder. 

25 The method of synthesis used for RNA including certain siNA molecules of the 

invention follows the procedure as described in Usman et al, 1987, J. Am. Chem. Soc, 
109, 7845; Scaringe et al., 1990, Nucleic Acids Res., 18, 5433; and Wincott et al, 1995, 
Nucleic Acids Res. 23, 2677-2684 Wincott et al, 1997, Methods Mol. Bio., 74, 59, and 
makes use of common nucleic acid protecting and coupling groups, such as 

30 dimethoxytrityl at the 5'-end, and phosphoramidites at the 3'-end. In a non-limiting 
example, small scale syntheses are conducted on a 394 Applied Biosystems, Inc. 
synthesizer using a 0.2 jumol scale protocol with a 7.5 min coupling step for alkylsilyl 
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protected nucleotides and a 2.5 min coupling step for 2-O-methylated nucleotides. Table 
II outlines the amounts and the contact times of the reagents used in the synthesis cycle. 
Alternatively, syntheses at the 0.2 ^mol scale can be done on a 96~well plate synthesizer, 
such as the instrument produced by Protogene (Palo Alto, CA) with minimal modification 
5 to the cycle. A 33-fold excess (60 pL of 0.11 M = 6.6 jjimol) of 2'-0-methyl 
phosphoramidite and a 75-fold excess of S-ethyl tetrazole (60 jliL of 0.25 M = 15 nmol) 
can be used in each coupling cycle of 2'-0-methyl residues relative to polymer-bound 5 f - 
hydroxyl. A 66-fold excess (120 jaL of 0.11 M = 13.2 jumol) of alkylsilyl (ribo) protected 
phosphoramidite and a 150-fold excess of S-ethyl tetrazole (120 jliL of 0.25 M = 30 jimol) 

10 can be used in each coupling cycle of ribo residues relative to polymer-bound 5 ! - 
hydroxyl. Average coupling yields on the 394 Applied Biosystems, Inc. synthesizer, 
determined by colorimetric quantitation of the trityl fractions, are typically 97.5-99%. 
Other oligonucleotide synthesis reagents for the 394 Applied Biosystems, Inc. synthesizer 
include the following: detritylation solution is 3% TCA in methylene chloride (ABI); 

15 capping is performed with ,16% TV-methyl imidazole in THF (ABI) and 10% acetic 
anhydride/10% 2,6-lutidine in THF (ABI); oxidation solution is 16.9 mM I2, 49 mM 
pyridine, 9% water in THF (PERSEPTIVE™). Burdick & Jackson Synthesis Grade 
acetonitrile is used directly from the reagent bottle. S-Ethyltetrazole solution (0.25 M in 
acetonitrile) is made up from the solid obtained from American International Chemical, 

20 Inc. Alternately, for the introduction of phosphorothioate linkages, Beaucage reagent 
(3H-l,2-Benzodithiol-3-one l,l-dioxide0.05 M in acetonitrile) is used. 

Deprotection of the RNA is performed using either a two-pot or one-pot protocol. 
For the two-pot protocol, the polymer-bound trityl-on oligoribonucleotide is transferred to 
a 4 mL glass screw top vial and suspended in a solution of 40% aq. methylamine (1 mL) 

25 at 65 °C for 10 min. After cooling to -20 °C, the supernatant is removed from the 
polymer support. The support is washed three times with 1.0 mL of 
EtOH:MeCN:H20/3 : 1 : 1 , vortexed and the supernatant is then added to the first 
supernatant. The combined supernatants, containing the oligoribonucleotide, are dried to 
a white powder. The base deprotected oligoribonucleotide is resuspended in anhydrous 

30 TEA/HF/NMP solution (300 jliL of a solution of 1.5 mL N-methylpyrrolidinone, 750 \xL 
TEA and 1 mL TEA-3HF to provide a 1.4 M HF concentration) and heated to 65 °C. 
After 1.5 h, the oligomer is quenched with 1.5 M NH4HCO3. 
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Alternatively, for the one-pot protocol, the polymer-bound trityl-on 
oligoribonucleotide is transferred to a 4 mL glass screw top vial and suspended in a 
solution of 33% ethanolic methylamine/DMSO: 1/1 (0.8 mL) at 65 °C for 15 min. The 
vial is brought to rt. TEA-3HF (0.1 mL) is added and the vial is heated at 65 °C for 15 
min. The sample is cooled at -20 °C and then quenched with 1.5 M NH4HCO3. 

For purification of the trityl-on oligomers, the quenched NH4HCO3 solution is 
loaded onto a C-18 containing cartridge that had been prewashed with acetonitrile 
followed by 50 mM TEAA. After washing the loaded cartridge with water, the RNA is 
detritylated with 0.5% TFA for 13 min. The cartridge is then washed again with water, 
salt exchanged with 1 M NaCl and washed with water again. The oligonucleotide is then 
eluted with 30% acetonitrile. 

The average stepwise coupling yields are typically >98% (Wincott et al, 1995 
Nucleic Acids Res. 23, 2677-2684). Those of ordinary skill in the art will recognize that 
the scale of synthesis can be adapted to be larger or smaller than the example described 
above including but not limited to 96-well format. 

Alternatively, the nucleic acid molecules of the present invention can be 
synthesized separately and joined together post-synthetically, for example, by ligation 
(Moore et al, 1992, Science 256, 9923; Draper et al, International PCT publication No. 
WO 93/23569; Shabarova et al, 1991, Nucleic Acids Research 19, 4247; Bellon et al., 
1997, Nucleosides & Nucleotides, 16, 951; Bellon et al, 1997, Bioconjugate Chem. 8, 
204), or by hybridization following synthesis and/or deprotection. 

The siNA molecules of the invention can also be synthesized via a tandem synthesis 
methodology as described in Example 1 herein, wherein both siNA strands are 
synthesized as a single contiguous oligonucleotide fragment or strand separated by a 
cleavable linker which is subsequently cleaved to provide separate siNA fragments or 
strands that hybridize and permit purification of the siNA duplex. The linker can be a 
polynucleotide linker or a non-nucleotide linker. The tandem synthesis of siNA as 
described herein can be readily adapted to both multiwell/multiplate synthesis platforms 
such as 96 well or similarly larger multi-well platforms. The tandem synthesis of siNA as 
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described herein can also be readily adapted to large scale synthesis platforms employing 
batch reactors, synthesis columns and the like. 

A siNA molecule can also be assembled from two distinct nucleic acid strands or 
fragments wherein one fragment includes the sense region and the second fragment 
5 includes the antisense region of the RNA molecule. 

The nucleic acid molecules of the present invention can be modified extensively to 
enhance stability by modification with nuclease resistant groups, for example, 2-amino, 
2 , -C-allyl, 2'-fluoro, 2'-0-methyl, 2'-H (for a review see Usman and Cedergren, 1992, 
TIBS 17, 34; Usman et al, 1994, Nucleic Acids Symp. Ser. 31, 163). siNA constructs can 
10 be purified by gel electrophoresis using general methods or can be purified by high 
pressure liquid chromatography (HPLC; see Wincott et al, supra, the totality of which is 
hereby incorporated herein by reference) and re-suspended in water. 

In another aspect of the invention, siNA molecules of the invention are expressed 
from transcription units inserted into DNA or RNA vectors. The recombinant vectors can 
15 be DNA plasmids or viral vectors. siNA expressing viral vectors can be constructed based 
on, but not limited to, adeno-associated virus, retrovirus, adenovirus, or alphavirus. The 
recombinant vectors capable of expressing the siNA molecules can be delivered as 
described herein, and persist in target cells. Alternatively, viral vectors can be used that 
provide for transient expression of siNA molecules. 

20 Optimizing Activity of the nucleic acid molecule of the invention. 

Chemically synthesizing nucleic acid molecules with modifications (base, sugar 
and/or phosphate) can prevent their degradation by serum ribonucleases, which can 
increase their potency (see e.g., Eckstein et al, International Publication No. WO 
92/07065; Perrault et al, 1990 Nature 344, 565; Pieken et al, 1991, Science 253, 314; 

25 Usman and Cedergren, 1992, Trends in Biochem. Sci. 17, 334; Usman et al, International 
Publication No. WO 93/15187; and Rossi et al, International Publication No. WO 
91/03162; Sproat, U.S. Pat. No. 5,334,711; Gold et al, U.S. Pat. No. 6,300,074; and 
Burgin et al, supra; all of which are incorporated by reference herein). All of the above 
references describe various chemical modifications that can be made to the base, 

30 phosphate and/or sugar moieties of the nucleic acid molecules described herein. 
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Modifications that enhance their efficacy in cells, and removal of bases from nucleic acid 
molecules to shorten oligonucleotide synthesis times and reduce chemical requirements 
are desired. 

There are several examples in the art describing sugar, base and phosphate 
5 modifications that can be introduced into nucleic acid molecules with significant 
enhancement in their nuclease stability and efficacy. For example, oligonucleotides are 
modified to enhance stability and/or enhance biological activity by modification with 
nuclease resistant groups, for example, 2 , -amino, 2'-C-allyl, 2-fluoro, 2 f -0-methyl, T-O- 
allyl, 2 ? -H, nucleotide base modifications (for a review see Usman and Cedergren, 1992, 

10 TIBS. 17, 34; Usman et al, 199 A, Nucleic Acids Symp. Ser. 31, 163; Burgin et al, 1996, 
Biochemistry, 35, 14090). Sugar modification of nucleic acid molecules have been 
extensively described in the art (see Eckstein et al, International Publication PCT No. 
WO 92/07065; Perrault et al Nature, 1990, 344, 565-568; Pieken et al Science, 1991, 
253, 314-317; Usman and Cedergren, Trends in Biochem. Scl , 1992, 77, 334-339; 

15 Usman et al International Publication PCT No. WO 93/15187; Sproat, U.S. Pat. No. 
5,334,711 and Beigelman et al, 1995, J. Biol Chem., 270, 25702; Beigelman et al, 
International PCT publication No. WO 97/26270; Beigelman et al, U.S. Pat. No. 
5,716,824; Usman et al, U.S. Pat. No. 5,627,053; Woolf et al, International PCT 
Publication No. WO 98/13526; Thompson et al, USSN 60/082,404 which was filed on 

20 April 20, 1998; Karpeisky et al, 1998, Tetrahedron Lett., 39, 1131; Earnshaw and Gait, 
1998, Biopolymers (Nucleic Acid Sciences), 48, 39-55; Verma and Eckstein, 1998, Annu. 
Rev. Biochem., 67, 99-134; and Burlina et al, 1997, Bioorg. Med. Chem., 5, 1999-2010; 
all of the references are hereby incorporated in their totality by reference herein). Such 
publications describe general methods and strategies to determine the location of 

25 incorporation of sugar, base and/or phosphate modifications and the like into nucleic acid 
molecules without modulating catalysis, and are incorporated by reference herein. In 
view of such teachings, similar modifications can be used as described herein to modify 
the siNA nucleic acid molecules of the instant invention so long as the ability of siNA to 
promote RNAi is cells is not significantly inhibited. 

30 While chemical modification of oligonucleotide intemucleotide linkages with 

phosphorothioate, phosphorodithioate, and/or 5-methylphosphonate linkages improves 
stability, excessive modifications can cause some toxicity or decreased activity. 
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Therefore, when designing nucleic acid molecules, the amount of these internucleotide 
linkages should be minimized. The reduction in the concentration of these linkages 
should lower toxicity, resulting in increased efficacy and higher specificity of these 
molecules. 

Short interfering nucleic acid (siNA) molecules having chemical modifications that 
maintain or enhance activity are provided. Such a nucleic acid is also generally more 
resistant to nucleases than an unmodified nucleic acid. Accordingly, the in vitro and/or in 
vivo activity should not be significantly lowered. In cases in which modulation is the 
goal, therapeutic nucleic acid molecules delivered exogenously should optimally be stable 
within cells until translation of the target RNA has been modulated long enough to reduce 
the levels of the undesirable protein. This period of time varies between hours to days 
depending upon the disease state. Improvements in the chemical synthesis of RNA and 
DNA (Wincott et al, 1995, Nucleic Acids Res. 23, 2677; Caruthers et al, 1992, Methods 
in Enzymology 211,3-19 (incorporated by reference herein)) have expanded the ability to 
modify nucleic acid molecules by introducing nucleotide modifications to enhance their 
nuclease stability, as described above. 

In one embodiment, nucleic acid molecules of the invention include one or more 
{e.g., about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more) G-clamp nucleotides. A G-clamp 
nucleotide is a modified cytosine analog wherein the modifications confer the ability to 
hydrogen bond both Watson-Crick and Hoogsteen faces of a complementary guanine 
within a duplex, see for example Lin and Matteucci, 1998, J. Am. Chem. Soc, 120, 8531- 
8532. A single G-clamp analog substitution within an oligonucleotide can result in 
substantially enhanced helical thermal stability and mismatch discrimination when 
hybridized to complementary oligonucleotides. The inclusion of such nucleotides in 
nucleic acid molecules of the invention results in both enhanced affinity and specificity to 
nucleic acid targets, complementary sequences, or template strands. In another 
embodiment, nucleic acid molecules of the invention include one or more (e.g., about 1, 
2, 3, 4, 5, 6, 7, 8, 9, 10, or more) LNA "locked nucleic acid" nucleotides such as a 2', 4'-C 
methylene bicyclo nucleotide (see for example Wengel et al., International PCT 
Publication No. WO 00/66604 and WO 99/14226). 
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In another embodiment, the invention features conjugates and/or complexes of 
siNA molecules of the invention. Such conjugates and/or complexes can be used to 
facilitate delivery of siNA molecules into a biological system, such as a cell. The 
conjugates and complexes provided by the instant invention can impart therapeutic 
activity by transferring therapeutic compounds across cellular membranes, altering the 
pharmacokinetics, and/or modulating the localization of nucleic acid molecules of the 
invention. The present invention encompasses the design and synthesis of novel 
conjugates and complexes for the delivery of molecules, including, but not limited to, 
small molecules, lipids, phospholipids, nucleosides, nucleotides, nucleic acids, antibodies, 
toxins, negatively charged polymers and other polymers, for example proteins, peptides, 
hormones, carbohydrates, polyethylene glycols, or polyamines, across cellular 
membranes. In general, the transporters described are designed to be used either 
individually or as part of a multi-component system, with or without degradable linkers. 
These compounds are expected to improve delivery and/or localization of nucleic acid 
molecules of the invention into a number of cell types originating from different tissues, 
in the presence or absence of serum (see Sullenger and Cech, U.S. Pat. No. 5,854,038). 
Conjugates of the molecules described herein can be attached to biologically active 
molecules via linkers that are biodegradable, such as biodegradable nucleic acid linker 
molecules. 

The term "biodegradable linker" as used herein, refers to a nucleic acid or non- 
nucleic acid linker molecule that is designed as a biodegradable linker to connect one 
molecule to another molecule, for example, a biologically active molecule to a siNA 
molecule of the invention or the sense and antisense strands of a siNA molecule of the 
invention. The biodegradable linker is designed such that its stability can be modulated 
for a particular purpose, such as delivery to a particular tissue or cell type. The stability 
of a nucleic acid-based biodegradable linker molecule can be modulated by using various 
chemistries, for example combinations of ribonucleotides, deoxyribonucleotides, and 
chemically-modified nucleotides, such as 2'-0-methyl, 2'-fluoro, 2'-amino, 2'-0-amino, 
2 f -C-allyl, 2'-0-allyl, and other 2'-modified or base modified nucleotides. The 
biodegradable nucleic acid linker molecule can be a dimer, trimer, tetramer or longer 
nucleic acid molecule, for example, an oligonucleotide of about 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 nucleotides in length, or can comprise a single 
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nucleotide with a phosphorus-based linkage, for example, a phosphoramidate or 
phosphodiester linkage. The biodegradable nucleic acid linker molecule can also 
comprise nucleic acid backbone, nucleic acid sugar, or nucleic acid base modifications. 

The term "biodegradable" as used herein, refers to degradation in a biological 
5 system, for example enzymatic degradation or chemical degradation. 

The term "biologically active molecule" as used herein, refers to compounds or 
molecules that are capable of eliciting or modifying a biological response in a system. 
Non-limiting examples of biologically active siNA molecules either alone or in 
combination with other molecules contemplated by the instant invention include 

10 therapeutically active molecules such as antibodies, hormones, antivirals, peptides, 
proteins, chemotherapeutics, small molecules, vitamins, co-factors, nucleosides, 
nucleotides, oligonucleotides, enzymatic nucleic acids, antisense nucleic acids, triplex 
forming oligonucleotides, 2,5 -A chimeras, siNA, dsRNA, allozymes, aptamers, decoys 
and analogs thereof. Biologically active molecules of the invention also include 

15 molecules capable of modulating the pharmacokinetics and/or pharmacodynamics of 
other biologically active molecules, for example, lipids and polymers such as polyamines, 
polyamides, polyethylene glycol and other polyethers. 

The term "phospholipid" as used herein, refers to a hydrophobic molecule 
comprising at least one phosphorus group. For example, a phospholipid can comprise a 
20 phosphorus-containing group and saturated or unsaturated alkyl group, optionally 
substituted with OH, COOH, oxo, amine, or substituted or unsubstituted aryl groups. 

Therapeutic nucleic acid molecules (e.g., siNA molecules) delivered exogenously 
optimally are stable within cells until reverse transcription of the RNA has been 
modulated long enough to reduce the levels of the RNA transcript. The nucleic acid 
25 molecules are resistant to nucleases in order to function as effective intracellular 
therapeutic agents. Improvements in the chemical synthesis of nucleic acid molecules 
described in the instant invention and in the art have expanded the ability to modify 
nucleic acid molecules by introducing nucleotide modifications to enhance their nuclease 
stability as described above. 
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In yet another embodiment, siNA molecules having chemical modifications that 
maintain or enhance enzymatic activity of proteins involved in RNAi are provided. Such 
nucleic acids are also generally more resistant to nucleases than unmodified nucleic acids. 
Thus, in vitro and/or in vivo the activity should not be significantly lowered. 

5 Use of the nucleic acid-based molecules of the invention will lead to better 

treatment of the disease progression by affording the possibility of combination therapies 
(e.g., multiple siNA molecules targeted to different genes; nucleic acid molecules coupled 
with known small molecule modulators; or intermittent treatment with combinations of 
molecules, including different motifs and/or other chemical or biological molecules). The 
10 treatment of subjects with siNA molecules can also include combinations of different 
types of nucleic acid molecules, such as enzymatic nucleic acid molecules (ribozymes), 
allozymes, antisense, 2,5-A oligoadenylate, decoys, and aptamers. 

In another aspect a siNA molecule of the invention comprises one or more 5' and/or 
a 3 T - cap structure, for example on only the sense siNA strand, the antisense siNA strand, 
15 or both siNA strands . 

By "cap structure" is meant chemical modifications, which have been incorporated 
at either terminus of the oligonucleotide (see, for example, Adamic et aL, U.S. Pat. No. 
5,998,203, incorporated by reference herein). These terminal modifications protect the 
nucleic acid molecule from exonuclease degradation, and may help in delivery and/or 

20 localization within a cell. The cap may be present at the 5 -terminus (5 '-cap) or at the 3'- 
terminal (3 -cap) or may be present on both termini. In non-limiting examples, the 5 -cap 
is selected from the group consisting of glyceryl, inverted deoxy abasic residue (moiety); 
4',5 '-methylene nucleotide; 1 - (b et a-D - erythr o fur ano syl) nucleotide, 4'~thio nucleotide; 
carbocyclic nucleotide; 1,5-anhydrohexitol nucleotide; L-nucleotides; alpha-nucleotides; 

25 modified base nucleotide; phosphorodithioate linkage; threo-p ento furano syl nucleotide; 
acyclic 3',4-seco nucleotide; acyclic 3,4-dihydroxybutyl nucleotide; acyclic 3,5- 
dihydroxypentyl nucleotide, 3 '-3 '-inverted nucleotide moiety; 3 '-3 '-inverted abasic 
moiety; 3'-2'-inverted nucleotide moiety; 3 '-2' -inverted abasic moiety; 1 ,4-butanediol 
phosphate; 3-phosphoramidate; hexylphosphate; aminohexyl phosphate; 3 '-phosphate; 3'- 

30 phosphorothioate; phosphorodithioate; or bridging or non-bridging methylphosphonate 
moiety. 
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In non-limiting examples, the 3 ? ~cap is selected from the group consisting of 
glyceryl, inverted deoxy abasic residue (moiety), 4 ! ,5 '-methylene nucleotide; l-(beta-D- 
erythrofuranosyl) nucleotide; 4'-thio nucleotide, carbocyclic nucleotide; 5-amino-alkyl 
phosphate; l,3-diamino-2-propyl phosphate; 3-aminopropyl phosphate; 6-aminohexyl 
5 phosphate; 1,2-aminododecyl phosphate; hydroxypropyl phosphate; 1,5-anhydrohexitol 
nucleotide; L-nucleotide; alpha-nucleotide; modified base nucleotide; phosphorodithioate; 
th reo-p ento fur ano syl nucleotide; acyclic 3',4'-seco nucleotide; 3,4-dihydroxybutyl 
nucleotide; 3,5-dihydroxypentyl nucleotide, 5-5-inverted nucleotide moiety; 5 ! -5 ! - 
inverted abasic moiety; 5'-phosphoramidate; 5 f -phosphorothioate; 1,4-butanediol 
10 phosphate; 5 ? -amino; bridging and/or non-bridging 5 f -phosphoramidate, phosphorothioate 
and/or phosphorodithioate, bridging or non bridging methylphosphonate and 5 f -mercapto 
moieties (for more details see Beaucage and Iyer, 1993, Tetrahedron 49, 1925; 
incorporated by reference herein). 

By the term "non-nucleotide" is meant any group or compound which can be 
15 incorporated into a nucleic acid chain in the place of one or more nucleotide units, 
including either sugar and/or phosphate substitutions, and allows the remaining bases to 
exhibit their enzymatic activity. The group or compound is abasic in that it does not 
contain a commonly recognized nucleotide base, such as adenosine, guanine, cytosine, 
uracil or thymine and therefore lacks a base at the l'-position. 

20 An "alkyl" group refers to a saturated aliphatic hydrocarbon, including straight- 

chain, branched-chain, and cyclic alkyl groups. Preferably, the alkyl group has 1 to 12 
carbons. More preferably, it is a lower alkyl of from 1 to 7 carbons, more preferably 1 to 
4 carbons. The alkyl group can be substituted or unsubstituted. When substituted the 
substituted group(s) is preferably, hydroxyl, cyano, alkoxy, =0, =S, NO2 or N(CH3)2, 

25 amino, or SH. The term also includes alkenyl groups that are unsaturated hydrocarbon 
groups containing at least one carbon-carbon double bond, including straight-chain, 
branched-chain, and cyclic groups. Preferably, the alkenyl group has 1 to 12 carbons. 
More preferably, it is a lower alkenyl of from 1 to 7 carbons, more preferably 1 to 4 
carbons. The alkenyl group may be substituted or unsubstituted. When substituted the 

30 substituted group(s) is preferably, hydroxyl, cyano, alkoxy, =0, =S, NO2, halogen, 
N(CH3)2, amino, or SH. The term "alkyl" also includes alkynyl groups that have an 
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unsaturated hydrocarbon group containing at least one carbon-carbon triple bond, 
including straight-chain, branched-chain, and cyclic groups. Preferably, the alkynyl 
group has 1 to 12 carbons. More preferably, it is a lower alkynyl of from 1 to 7 carbons, 
more preferably 1 to 4 carbons. The alkynyl group may be substituted or unsubstituted. 
5 When substituted the substituted group(s) is preferably, hydroxyl, cyano, alkoxy, =0, =S, 
NO2 or N(CH3)2, amino or SH. 

Such alkyl groups can also include aryl, alkylaryl, carbocyclic aryl, heterocyclic 
aryl, amide and ester groups. An "aryl" group refers to an aromatic group that has at least 
one ring having a conjugated pi electron system and includes carbocyclic aryl, 

10 heterocyclic aryl and biaryl groups, all of which may be optionally substituted. The 
preferred substituent(s) of aryl groups are halogen, trihalomethyl, hydroxyl, SH, OH, 
cyano, alkoxy, alkyl, alkenyl, alkynyl, and amino groups. An "alkylaryl" group refers to 
an alkyl group (as described above) covalently joined to an aryl group (as described 
above). Carbocyclic aryl groups are groups wherein the ring atoms on the aromatic ring 

15 are all carbon atoms. The carbon atoms are optionally substituted. Heterocyclic aryl 
groups are groups having from 1 to 3 heteroatoms as ring atoms in the aromatic ring and 
the remainder of the ring atoms are carbon atoms. Suitable heteroatoms include oxygen, 
sulfur, and nitrogen, and include furanyl, thienyl, pyridyl, pyrrolyl, N-lower alkyl pyrrolo, 
pyrimidyl, pyrazinyl, imidazolyl and the like, all optionally substituted. An "amide" 

20 refers to an -C(0)-NH-R, where R is either alkyl, aryl, alkylaryl or hydrogen. An "ester" 
refers to an -C(0)-OR', where R is either alkyl, aryl, alkylaryl or hydrogen. 

By "nucleotide" as used herein is as recognized in the art to include natural bases 
(standard), and modified bases well known in the art. Such bases are generally located at 
the r position of a nucleotide sugar moiety. Nucleotides generally comprise a base, sugar 

25 and a phosphate group. The nucleotides can be unmodified or modified at the sugar, 
phosphate and/or base moiety, (also referred to interchangeably as nucleotide analogs, 
modified nucleotides, non-natural nucleotides, non-standard nucleotides and other; see, 
for example, Usman and McSwiggen, supra; Eckstein et al. y International PCT 
Publication No. WO 92/07065; Usman et aL, International PCT Publication No. WO 

30 93/15187; Uhlman & Peyman, supra, all are hereby incorporated by reference herein). 
There are several examples of modified nucleic acid bases known in the art as 
summarized by Limbach et aL, 1994, Nucleic Acids Res. 22, 2183. Some of the non- 
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limiting examples of base modifications that can be introduced into nucleic acid 
molecules include, inosine, purine, pyridin-4-one, pyridin-2-one, phenyl, pseudouracil, 2, 
4, 6-trimethoxy benzene, 3 -methyl uracil, dihydrouridine, naphthyl, aminophenyl, 
5-alkylcytidines (e.g., 5-methylcytidine), 5-alkyluridines (e.g., ribothymidine), 
5 5-halouridine (e.g., 5-bromouridine) or 6-azapyrimidines or 6-alkylpyrimidines (e.g. 6- 
methyluridine), propyne, and others (Burgin et al, 1996, Biochemistry, 35, 14090; 
Uhlman & Peyman, supra). By "modified bases" in this aspect is meant nucleotide bases 
other than adenine, guanine, cytosine and uracil at 1' position or their equivalents. 

In one embodiment, the invention features modified siNA molecules, with 
10 phosphate backbone modifications comprising one or more phosphorothioate, 
phosphorodithioate, methylphosphonate, phosphotriester, morpholino, amidate 
carbamate, carboxymethyl, acetamidate, polyamide, sulfonate, sulfonamide, sulfamate, 
formacetal, thioformacetal, and/or alkylsilyl, substitutions. For a review of 
oligonucleotide backbone modifications, see Hunziker and Leumann, 1995, Nucleic Acid 
15 Analogues: Synthesis and Properties y in Modern Synthetic Methods, VCH, 331-417, and 
Mesmaeker et al., 1994, Novel Backbone Replacements for Oligonucleotides, in 
Carbohydrate Modifications in Antisense Research, ACS, 24-39. 

By "abasic" is meant sugar moieties lacking a base or having other chemical groups 
in place of a base at the 1' position, see for example Adamic et al, U.S. Pat. No. 
20 5,998,203. 

By "unmodified nucleoside" is meant one of the bases adenine, cytosine, guanine, 
thymine, or uracil joined to the 1' carbon of p-D-ribo-furanose. 

By "modified nucleoside" is meant any nucleotide base which contains a 
modification in the chemical structure of an unmodified nucleotide base, sugar and/or 
25 phosphate. Non-limiting examples of modified nucleotides are shown by Formulae I- VII 
and/or other modifications described herein. 

In connection with 2'-modified nucleotides as described for the present invention, 
by "amino" is meant 2'-NH 2 or T-O- NH 2 , which can be modified or unmodified. Such 
modified groups are described, for example, in Eckstein et al., U.S. Pat. No. 5,672,695 
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and Matulic-Adamic et al, U.S. Pat. No. 6,248,878, which are both incorporated by 
reference in their entireties. 

Various modifications to nucleic acid siNA structure can be made to enhance the 
utility of these molecules. Such modifications will enhance shelf-life, half-life in vitro, 
5 stability, and ease of introduction of such oligonucleotides to the target site, e.g., to 
enhance penetration of cellular membranes, and confer the ability to recognize and bind 
to targeted cells. 

Administration of Nucleic Acid Molecules 

A siNA molecule of the invention can be adapted for use to treat any disease, 

10 infection or condition associated with gene expression, and other indications that can 
respond to the level of gene product in a cell or tissue, alone or in combination with other 
therapies. For example, a siNA molecule can comprise a delivery vehicle, including 
liposomes, for administration to a subject, carriers and diluents and their salts, and/or can 
be present in pharmaceutically acceptable formulations. Methods for the delivery of 

15 nucleic acid molecules are described in Akhtar et al, 1992, Trends Cell Bio., 2, 139; 
Deliveyy Strategies for Antisense Oligonucleotide Therapeutics, ed. Akhtar, 1995, Maurer 
et al, 1999, Mol Memhr. Biol, 16, 129-140; Hofland and Huang, 1999, Handb. Exp. 
Pharmacol, 137, 165-192; and Lee et al, 2000, ACS Symp. Ser., 752, 184-192, all of 
which are incorporated herein by reference. Beigelman et al, U.S. Pat. No. 6,395,713 

20 and Sullivan et al, PCT WO 94/02595 further describe the general methods for delivery 
of nucleic acid molecules. These protocols can be utilized for the delivery of virtually 
any nucleic acid molecule. Nucleic acid molecules can be administered to cells by a 
variety of methods known to those of skill in the art, including, but not restricted to, 
encapsulation in liposomes, by iontophoresis, or by incorporation into other vehicles, 

25 such as hydro gels, cyclodextrins (see for example Gonzalez et al, 1999, Bioconjugate 
Chem., 10, 1068-1074), biodegradable nanocapsules, and bioadhesive microspheres, or 
by proteinaceous vectors (O'Hare and Normand, International PCT Publication No. WO 
00/53722). Alternatively, the nucleic acid/vehicle combination is locally delivered by 
direct injection or by use of an infusion pump. Direct injection of the nucleic acid 

30 molecules of the invention, whether subcutaneous, intramuscular, or intradermal, can take 
place using standard needle and syringe methodologies, or by needle-free technologies 
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such as those described in Conry et al, 1999, Clin. Cancel* Res., 5, 2 3 3 0-23 3 7 and Barry 
et al, International PCT Publication No. WO 99/31262. Many examples in the art 
describe CNS delivery methods of oligonucleotides by osmotic pump, (see Chun et al, 
1998, Neuroscience Letters, 257, 135-138, D'Aldin et al, 1998, Mol. Brain Research, 55, 
5 151-164, Dryden et al, 1998, J. Endocrinol, 157, 169-175, Ghirnikar et al, 1998, 
Neuroscience Letters, 247, 21-24) or direct infusion (Broaddus et al, 1997, Neurosurg. 
Focus, 3, article 4). Other routes of delivery include, but are not limited to oral (tablet or 
pill form) and/or intrathecal delivery (Gold, 1997, Neuroscience, 76, 1153-1158). More 
detailed descriptions of nucleic acid delivery and administration are provided in Sullivan 
10 et al, supra, Draper et al, PCT W093/23569, Beigelman et al, PCT WO99/05094, and 
Klimuk et al, PCT WO99/04819 all of which have been incorporated by reference 
herein. The molecules of the instant invention can be used as pharmaceutical agents. 
Pharmaceutical agents prevent, modulate the occurrence, or treat (alleviate a symptom to 
some extent, preferably all of the symptoms) of a disease state in a subject. 

15 In addition, the invention features the use of methods to deliver the nucleic acid 

molecules of the instant invention to hematopoietic cells, including monocytes and 
lymphocytes. These methods are described in detail by Hartmann et al, 1998, J. 
Phamacol Exp. Ther., 285(2), 920-928; Kronenwett et al, 1998, Blood, 91(3), 852-862; 
Filion and Phillips, 1997, Biochim. Biophys. Acta., 1329(2), 345-356; Ma and Wei, 1996, 

20 Leuk. Res., 20(11/12), 925-930; and Bongartz et al, 1994, Nucleic Acids Research, 
22(22), 4681-8. Such methods, as described above, include the use of free 
oligonucleitide, cationic lipid formulations, liposome formulations including pH sensitive 
liposomes and immunoliposomes, and bioconjugates including oligonucleotides 
conjugated to fusogenic peptides, for the transfection of hematopoietic cells with 

25 oligonucleotides. 

Thus, the invention features a pharmaceutical composition comprising one or more 
nucleic acid(s) of the invention in an acceptable carrier, such as a stabilizer, buffer, and 
the like. The polynucleotides of the invention can be administered (e.g., RNA, DNA or 
protein) and introduced into a subject by any standard means, with or without stabilizers, 
30 buffers, and the like, to form a pharmaceutical composition. When it is desired to use a 
liposome delivery mechanism, standard protocols for formation of liposomes can be 
followed. The compositions of the present invention can also be formulated and used as 
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tablets, capsules or elixirs for oral administration, suppositories for rectal administration, 
sterile solutions, suspensions for injectable administration, and the other compositions 
known in the art. 

The present invention also includes pharmaceutically acceptable formulations of the 
5 compounds described. These formulations include salts of the above compounds, e.g., 
acid addition salts, for example, salts of hydrochloric, hydrobromic, acetic acid, and 
benzene sulfonic acid. 

A pharmacological composition or formulation refers to a composition or 
formulation in a form suitable for administration, e.g., systemic administration, into a cell 

10 or subject, including for example a human. Suitable forms, in part, depend upon the use 
or the route of entry, for example oral, transdermal, or by injection. Such forms should 
not prevent the composition or formulation from reaching a target cell (i.e., a cell to 
which the negatively charged nucleic acid is desirable for delivery). For example, 
pharmacological compositions injected into the blood stream should be soluble. Other 

15 factors are known in the art, and include considerations such as toxicity and forms that 
prevent the composition or formulation from exerting its effect. 

By "systemic administration" is meant in vivo systemic absorption or accumulation 
of drugs in the blood stream followed by distribution throughout the entire body. 
Administration routes that lead to systemic absorption include, without limitation: 

20 intravenous, subcutaneous, intraperitoneal, inhalation, oral, intrapulmonary and 
intramuscular. Each of these administration routes exposes the siNA molecules of the 
invention to an accessible diseased tissue. The rate of entry of a drug into the circulation 
has been shown to be a function of molecular weight or size. The use of a liposome or 
other drug carrier comprising the compounds of the instant invention can potentially 

25 localize the drug, for example, in certain tissue types, such as the tissues of the reticular 
endothelial system (RES). A liposome formulation that can facilitate the association of 
drug with the surface of cells, such as, lymphocytes and macrophages is also useful. This 
approach can provide enhanced delivery of the drug to target cells by taking advantage of 
the specificity of macrophage and lymphocyte immune recognition of abnormal cells, 

30 such as cells producing excess MDR. 
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By "pharmaceutically acceptable formulation" is meant, a composition or 
formulation that allows for the effective distribution of the nucleic acid molecules of the 
instant invention in the physical location most suitable for their desired activity. Non- 
limiting examples of agents suitable for formulation with the nucleic acid molecules of 
5 the instant invention include: P-glycoprotein inhibitors (such as Pluronic P85) ? which can 
enhance entry of drugs into the CNS (Jolliet-Riant and Tillement, 1999, Fundam. Clin. 
Pharmacol., 13, 16-26); biodegradable polymers, such as poly (DL-lactide-coglycolide) 
microspheres for sustained release delivery after intracerebral implantation (Emerich, DF 
et al, 1999, Cell Transplant, 8, 47-58) (Alkermes, Inc. Cambridge, MA); and loaded 

10 nanoparticles, such as those made of polybutylcyanoacrylate, which can deliver drugs 
across the blood brain barrier and can alter neuronal uptake mechanisms (Prog 
Neuropsychopharmacol Biol Psychiatiy, 23, 941-949, 1999). Other non-limiting 
examples of delivery strategies for the nucleic acid molecules of the instant invention 
include material described in Boado et aL, 1998, J. Pharm. Set, 87, 1308-1315; Tyler et 

15 aL, 1999, FEB S Lett., 421, 280-284; Pardridge et al, 1995, PNAS USA., 92, 5592-5596; 
Boado, 1995, Adv. Drug Delivery Rev., 15, 73-107; Aldrian-Herrada et al, 1998, Nucleic 
Acids Res., 26, 4910-4916; and Tyler et al, 1999, PNAS USA., 96, 7053-7058. 

The invention also features the use of the composition comprising surface-modified 
liposomes containing poly (ethylene glycol) lipids (PEG-modified, or long-circulating 

20 liposomes or stealth liposomes). These formulations offer a method for increasing the 
accumulation of drugs in target tissues. This class of drug carriers resists opsonization 
and elimination by the mononuclear phagocytic system (MPS or RES), thereby enabling 
longer blood circulation times and enhanced tissue exposure for the encapsulated drug 
(Lasic et al Chem. Rev. 1995, 95, 2601-2627; Ishiwata et al, Chem. Pharm. Bull 1995, 

25 43, 1005-1011). Such liposomes have been shown to accumulate selectively in tumors, 
presumably by extravasation and capture in the neovascularized target tissues (Lasic et 
al, Science 1995, 267, 1275-1276; Oku et al, 1995, Biochim. Biophys. Acta, 1238, 86- 
90). The long-circulating liposomes enhance the pharmacokinetics and 
pharmacodynamics of DNA and RNA, particularly compared to conventional cationic 

30 liposomes which are known to accumulate in tissues of the MPS (Liu et al, J. Biol 
Chem. 1995, 42, 24864-24870; Choi et al, International PCT Publication No. WO 
96/10391; Ansell et al, International PCT Publication No. WO 96/10390; Holland et al, 
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International PCT Publication No, WO 96/10392). Long-circulating liposomes are also 
likely to protect drugs from nuclease degradation to a greater extent compared to cationic 
liposomes, based on their ability to avoid accumulation in metabolically aggressive MPS 
tissues such as the liver and spleen. 

5 The present invention also includes compositions prepared for storage or 

administration that include a pharmaceutically effective amount of the desired compounds 
in a pharmaceutically acceptable carrier or diluent. Acceptable carriers or diluents for 
therapeutic use are well known in the pharmaceutical art, and are described, for example, 
in Remington's Pharmaceutical Sciences, Mack Publishing Co. (A.R. Gennaro edit. 
10 1985), hereby incorporated by reference herein. For example, preservatives, stabilizers, 
dyes and flavoring agents can be provided. These include sodium benzoate, sorbic acid 
and esters of ^-hydroxybenzoic acid. In addition, antioxidants and suspending agents can 
be used. 

A pharmaceutically effective dose is that dose required to prevent, inhibit the 
15 occurrence, or treat (alleviate a symptom to some extent, preferably all of the symptoms) 
of a disease state. The pharmaceutically effective dose depends on the type of disease, 
the composition used, the route of administration, the type of mammal being treated, the 
physical characteristics of the specific mammal under consideration, concurrent 
medication, and other factors that those skilled in the medical arts will recognize. 
20 Generally, an amount between 0.1 mg/kg and 100 mg/kg body weight/day of active 
ingredients is administered dependent upon potency of the negatively charged polymer. 

The nucleic acid molecules of the invention and formulations thereof can be 
administered orally, topically, parenterally, by inhalation or spray, or rectally in dosage 
unit formulations containing conventional non-toxic pharmaceutically acceptable carriers, 

25 adjuvants and/or vehicles. The term parenteral as used herein includes percutaneous, 
subcutaneous, intravascular (e.g., intravenous), intramuscular, or intrathecal injection or 
infusion techniques and the like. In addition, there is provided a pharmaceutical 
formulation comprising a nucleic acid molecule of the invention and a pharmaceutically 
acceptable carrier. One or more nucleic acid molecules of the invention can be present in 

30 association with one or more non-toxic pharmaceutically acceptable carriers and/or 
diluents and/or adjuvants, and if desired other active ingredients. The pharmaceutical 
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compositions containing nucleic acid molecules of the invention can be in a form suitable 
for oral use, for example, as tablets, troches, lozenges, aqueous or oily suspensions, 
dispersible powders or granules, emulsion, hard or soft capsules, or syrups or elixirs. 

Compositions intended for oral use can be prepared according to any method 
5 known to the art for the manufacture of pharmaceutical compositions and such 
compositions can contain one or more such sweetening agents, flavoring agents, coloring 
agents or preservative agents in order to provide pharmaceutically elegant and palatable 
preparations. Tablets contain the active ingredient in admixture with non-toxic 
pharmaceutically acceptable excipients that are suitable for the manufacture of tablets. 

10 These excipients can be, for example, inert diluents; such as calcium carbonate, sodium 
carbonate, lactose, calcium phosphate or sodium phosphate; granulating and 
disintegrating agents, for example, com starch, or alginic acid; binding agents, for 
example starch, gelatin or acacia; and lubricating agents, for example magnesium 
stearate, stearic acid or talc. The tablets can be uncoated or they can be coated by known 

15 techniques. In some cases such coatings can be prepared by known techniques to delay 
disintegration and absorption in the gastrointestinal tract and thereby provide a sustained 
action over a longer period. For example, a time delay material such as glyceryl 
monosterate or glyceryl distearate can be employed. 

Formulations for oral use can also be presented as hard gelatin capsules wherein the 
20 active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, 
calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is 
mixed with water or an oil medium, for example peanut oil, liquid paraffin or olive oil. 

Aqueous suspensions contain the active materials in a mixture with excipients 
suitable for the manufacture of aqueous suspensions. Such excipients are suspending 

25 agents, for example sodium carboxymethylcellulose, methylcellulose, hydropropyl- 
methylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; 
dispersing or wetting agents can be a naturally-occurring phosphatide, for example, 
lecithin, or condensation products of an alkylene oxide with fatty acids, for example 
polyoxyethylene stearate, or condensation products of ethylene oxide with long chain 

30 aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation products of 
ethylene oxide with partial esters derived from fatty acids and a hexitol such as 
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polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with 
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene 
sorbitan monooleate. The aqueous suspensions can also contain one or more 
preservatives, for example ethyl, or n-propyl p-hydroxybenzoate, one or more coloring 
5 agents, one or more flavoring agents, and one or more sweetening agents, such as sucrose 
or saccharin. 

Oily suspensions can be formulated by suspending the active ingredients in a 
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral 
oil such as liquid paraffin. The oily suspensions can contain a thickening agent, for 
10 example beeswax, hard paraffin or cetyl alcohol. Sweetening agents and flavoring agents 
can be added to provide palatable oral preparations. These compositions can be preserved 
by the addition of an anti-oxidant such as ascorbic acid 

Dispersible powders and granules suitable for preparation of an aqueous suspension 
by the addition of water provide the active ingredient in admixture with a dispersing or 
15 wetting agent, suspending agent and one or more preservatives. Suitable dispersing or 
wetting agents or suspending agents are exemplified by those already mentioned above. 
Additional excipients, for example sweetening, flavoring and coloring agents, can also be 
present. 

Pharmaceutical compositions of the invention can also be in the form of oil-in- 
20 water emulsions. The oily phase can be a vegetable oil or a mineral oil or mixtures of 
these. Suitable emulsifying agents can be naturally-occurring gums, for example gum 
acacia or gum tragacanth, naturally-occurring phosphatides, for example soy bean, 
lecithin, and esters or partial esters derived from fatty acids and hexitol, anhydrides, for 
example sorbitan monooleate, and condensation products of the said partial esters with 
25 ethylene oxide, for example polyoxyethylene sorbitan monooleate. The emulsions can 
also contain sweetening and flavoring agents. 

Syrups and elixirs can be formulated with sweetening agents, for example glycerol, 
propylene glycol, sorbitol, glucose or sucrose. Such formulations can also contain a 
demulcent, a preservative and flavoring and coloring agents. The pharmaceutical 
30 compositions can be in the form of a sterile injectable aqueous or oleaginous suspension. 
This suspension can be formulated according to the known art using those suitable 
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dispersing or wetting agents and suspending agents that have been mentioned above. The 
sterile injectable preparation can also be a sterile injectable solution or suspension in a 
non-toxic parentally acceptable diluent or solvent, for example as a solution in 1,3- 
butanedioL Among the acceptable vehicles and solvents that can be employed are water, 
5 Ringer's solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are 
conventionally employed as a solvent or suspending medium. For this purpose, any bland 
fixed oil can be employed including synthetic mono-or diglycerides. In addition, fatty 
acids such as oleic acid find use in the preparation of injectables. 

The nucleic acid molecules of the invention can also be administered in the form of 
10 suppositories, e.g., for rectal administration of the drug. These compositions can be 
prepared by mixing the drug with a suitable non-irritating excipient that is solid at 
ordinary temperatures but liquid at the rectal temperature and will therefore melt in the 
rectum to release the drug. Such materials include cocoa butter and polyethylene glycols. 

Nucleic acid molecules of the invention can be administered parenterally in a sterile 
15 medium. The drug, depending on the vehicle and concentration used, can either be 
suspended or dissolved in the vehicle. Advantageously, adjuvants such as local 
anesthetics, preservatives and buffering agents can be dissolved in the vehicle. 

Dosage levels of the order of from about 0.1 mg to about 140 mg per kilogram of 
body weight per day are useful in the treatment of the above-indicated conditions (about 
20 0.5 mg to about 7 g per subject per day). The amount of active ingredient that can be 
combined with the carrier materials to produce a single dosage form varies depending 
upon the host treated and the particular mode of administration. Dosage unit forms 
generally contain between from about 1 mg to about 500 mg of an active ingredient. 

It is understood that the specific dose level for any particular subject depends upon 
25 a variety of factors including the activity of the specific compound employed, the age, 
body weight, general health, sex, diet, time of administration, route of administration, and 
rate of excretion, drug combination and the severity of the particular disease undergoing 
therapy. 

For administration to non-human animals, the composition can also be added to the 
30 animal feed or drinking water. It can be convenient to formulate the animal feed and 
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drinking water compositions so that the animal takes in a therapeutically appropriate 
quantity of the composition along with its diet. It can also be convenient to present the 
composition as a premix for addition to the feed or drinking water. 

The nucleic acid molecules of the present invention can also be administered to a 
5 subject in combination with other therapeutic compounds to increase the overall 
therapeutic effect. The use of multiple compounds to treat an indication can increase the 
beneficial effects while reducing the presence of side effects. 

In one embodiment, the invention comprises compositions suitable for 
administering nucleic acid molecules of the invention to specific cell types. For example, 

10 the asialoglycoprotein receptor (ASGPr) (Wu and Wu, 1987, J. Biol. Chem. 262, 4429- 
4432) is unique to hepatocytes and binds branched galactose-terminal glycoproteins, such 
as asialoorosomucoid (ASOR). hi another example, the folate receptor is overexpressed 
in many cancer cells. Binding of such glycoproteins, synthetic glycoconjugates, or 
folates to the receptor takes place with an affinity that strongly depends on the degree of 

15 branching of the oligosaccharide chain, for example, triatennary structures are bound with 
greater affinity than biatenarry or monoatennary chains (Baenziger and Fiete, 1980, Cell, 
22, 611-620; Connolly et al, 1982, J. Biol Chem., 257, 939-945). Lee and Lee, 1987, 
Glycoconjugate J., 4, 317-328, obtained this high specificity through the use of N-acetyl- 
D-galactosamine as the carbohydrate moiety, which has higher affinity for the receptor, 

20 compared to galactose. This "clustering effect" has also been described for the binding 
and uptake of mannosyl-terminating glycoproteins or glycoconjugates (Ponpipom et al, 
1981, J. Med. Chem., 24, 1388-1395). The use of galactose, galactosamine, or folate 
based conjugates to transport exogenous compounds across cell membranes can provide a 
targeted delivery approach to, for example, the treatment of liver disease, cancers of the 

25 liver, or other cancers. The use of bioconjugates can also provide a reduction in the 
required dose of therapeutic compounds required for treatment. Furthermore, therapeutic 
bioavialability, pharmacodynamics, and pharmacokinetic parameters can be modulated 
through the use of nucleic acid bioconjugates of the invention. Non-limiting examples of 
such bioconjugates are described in Vargeese et al, USSN 10/201,394, filed August 13, 

30 2001; and Matulic-Adamic et al, USSN 60/362,016, filed March 6, 2002. 
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Alternatively, certain siNA molecules of the instant invention can be expressed 
within cells from eukaryotic promoters (e.g., Izant and Weintraub, 1985, Science, 229, 
345; McGarry and Lindquist, 1986, Proc. Natl. Acad. ScL, USA 83, 399; Scanlon et ah, 

1991, Proc. Natl. Acad. Sci. USA, 88, 10591-5; Kashani-Sabet et at, 1992, Antisense Res. 
Dev., 2, 3-15; Dropulic et al, 1992, J. Virol, 66, 1432-41; Weerasinghe et al, 1991, J. 
Virol, 65, 5531-4; Ojwang et al, 1992, Proc. Natl. Acad. Sci. USA, 89, 10802-6; Chen 
etal, 1992, Nucleic Acids Res., 20,4581-9; Sarver et al, 1990 Science, 247, 1222-1225; 
Thompson et al, 1995, Nucleic Acids Res., 23, 2259; Good et al, 1997, Gene Therapy, 4, 
45. Those skilled in the art realize that any nucleic acid can be expressed in eukaryotic 
cells from the appropriate DNA/RNA vector. The activity of such nucleic acids can be 
augmented by their release from the primary transcript by a enzymatic nucleic acid 
(Draper et al, PCT WO 93/23569, and Sullivan et al, PCT WO 94/02595; Ohkawa et al, 

1992, Nucleic Acids Symp. Ser., 27, 15-6; Tairaera/., 1991, Nucleic Acids Res., 19, 5125- 
30; Ventura et al, 1993, Nucleic Acids Res., 21, 3249-55; Chowrira et al, 1994, J. Biol. 
Chem., 269, 25856. 

In another aspect of the invention, RNA molecules of the present invention can be 
expressed from transcription units (see for example Couture et al, 1996, TIG., 12, 510) 
inserted into DNA or PJSTA vectors. The recombinant vectors can be DNA plasmids or 
viral vectors. siNA expressing viral vectors can be constructed based on, but not limited 
to, adeno-associated virus, retrovirus, adenovirus, or alphavirus. In another embodiment, 
pol III based constructs are used to express nucleic acid molecules of the invention (see 
for example Thompson, U.S. Pats. Nos. 5,902,880 and 6,146,886). The recombinant 
vectors capable of expressing the siNA molecules can be delivered as described above, 
and persist in target cells. Alternatively, viral vectors can be used that provide for 
transient expression of nucleic acid molecules. Such vectors can be repeatedly 
administered as necessary. Once expressed, the siNA molecule interacts with the target 
mRNA and generates an RNAi response. Delivery of siNA molecule expressing vectors 
can be systemic, such as by intravenous or intra-muscular administration, by 
administration to target cells ex-planted from a subject followed by reintroduction into the 
subject, or by any other means that would allow for introduction into the desired target 
cell (for a review see Couture et al, 1996, TIG., 12, 510). 



99 



WO 03/074654 



PCT/US03/05028 



In one aspect the invention features an expression vector comprising a nucleic acid 
sequence encoding at least one siNA molecule of the instant invention. The expression 
vector can encode one or both strands of a siNA duplex, or a single self-complementary 
strand that self hybridizes into a siNA duplex. The nucleic acid sequences encoding the 
5 siNA molecules of the instant invention can be operably linked in a manner that allows 
expression of the siNA molecule (see for example Paul et al, 2002, Nature 
Biotechnology, 19, 505; Miyagishi and Taira, 2002, Nature Biotechnology, 19, 497; Lee 
et aL, 2002, Nature Biotechnology, 19, 500; and Novina et ah, 2002, Nature Medicine, 
advance online publication doi:10.1038/nm725). 

10 In another aspect, the invention features an expression vector comprising: a) a 

transcription initiation region (e.g., eukaryotic pol I, II or III initiation region); b) a 
transcription termination region (e.g., eukaryotic pol I, II or III termination region); and c) 
a nucleic acid sequence encoding at least one of the siNA molecules of the instant 
invention; wherein said sequence is operably linked to said initiation region and said 

15 termination region, in a manner that allows expression and/or delivery of the siNA 
molecule. The vector can optionally include an open reading frame (ORF) for a protein 
operably linked on the 5' side or the 3'-side of the sequence encoding the siNA of the 
invention; and/or an intron (intervening sequences). 

Transcription of the siNA molecule sequences can be driven from a promoter for 
20 eukaryotic RNA polymerase I (pol I), RNA polymerase II (pol II), or RNA polymerase III 
(pol III). Transcripts from pol II or pol III promoters are expressed at high levels in all 
cells; the levels of a given pol II promoter in a given cell type depends on the nature of 
the gene regulatory sequences (enhancers, silencers, etc.) present nearby. Prokaryotic 
RNA polymerase promoters are also used, providing that the prokaryotic RNA 
25 polymerase enzyme is expressed in the appropriate cells (Elroy-Stein and Moss, 1990, 
Proc. Natl Acad. Set USA, 87, 6743-7; Gao and Huang 1993, Nucleic Acids Res., 21, 
2867-72; Lieber et aL, 1993, Methods Enzymol, 217, 47-66; Zhou et al, 1990, Mol 
Cell. Biol, 10, 4529-37). Several investigators have demonstrated that nucleic acid 
molecules expressed from such promoters can function in mammalian cells (e.g. Kashani- 
30 Sabet et al, 1992, Antisense Res. Dev., 2, 3-15; Ojwang et al, 1992, Proc. Natl Acad. 
Sci. USA, 89, 10802-6; Chen et al, 1992, Nucleic Acids Res., 20, 4581-9; Yu et al, 
1993, Proc. Natl. Acad. Sci. USA, 90, 6340-4; L'Huillier et al, 1992, EMBO J., 11, 



WO 03/074654 



PCT/US03/05028 



4411-8; Lisziewicz et al, 1993, Proc. Natl Acad. Set U. S. A, 90, 8000-4; Thompson et 
al, 1995, Nucleic Acids Res., 23, 2259; Sullenger & Cech, 1993, Science, 262, 1566). 
More specifically, transcription units such as the ones derived from genes encoding U6 
small nuclear (snRNA), transfer RNA (tRNA) and adenovirus VA RNA are useful in 
5 generating high concentrations of desired RNA molecules such as siNA in cells 
(Thompson et al, supra; Couture and Stinchcomb, 1996, supra; Noonberg et al, 1994, 
Nucleic Acid Res., 22, 2830; Noonberg et al, U.S. Pat. No. 5,624,803; Good et al, 1997, 
Gene Ther., 4, 45; Beigelman et al, International PCT Publication No. WO 96/18736. 
The above siNA transcription units can be incorporated into a variety of vectors for 
10 introduction into mammalian cells, including but not restricted to, plasmid DNA vectors, 
viral DNA vectors (such as adenovirus or adeno-associated virus vectors), or viral RNA 
vectors (such as retroviral or alphavirus vectors) (for a review see Couture and 
Stinchcomb, 1996, supra). 

Li another aspect the invention features an expression vector comprising a nucleic 
15 acid sequence encoding at least one of the siNA molecules of the invention in a manner 
that allows expression of that siNA molecule. The, expression vector comprises in one 
embodiment; a) a transcription initiation region; b) a transcription termination region; and 
c) a nucleic acid sequence encoding at least one strand of the siNA molecule, wherein the 
sequence is operably linked to the initiation region and the termination region in a manner 
20 that allows expression and/or delivery of the siNA molecule. 

In another embodiment the expression vector comprises: a) a transcription initiation 
region; b) a transcription termination region; c) an open reading frame; and d) a nucleic 
acid sequence encoding at least one strand of a siNA molecule, wherein the sequence is 
operably linked to the 3 T -end of the open reading frame and wherein the sequence is 

25 operably linked to the initiation region, the open reading frame and the termination region 
in a manner that allows expression and/or delivery of the siNA molecule. In yet another 
embodiment, the expression vector comprises: a) a transcription initiation region; b) a 
transcription termination region; c) an intron; and d) a nucleic acid sequence encoding at 
least one siNA molecule, wherein the sequence is operably linked to the initiation region, 

30 the intron and the termination region in a manner which allows expression and/or delivery 
of the nucleic acid molecule. 
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In another embodiment, the expression vector comprises: a) a transcription 
initiation region; b) a transcription termination region; c) an intron; d) an open reading 
frame; and e) a nucleic acid sequence encoding at least one strand of a siNA molecule, 
wherein the sequence is operably linked to the 3 '-end of the open reading frame and 
5 wherein the sequence is operably linked to the initiation region, the intron, the open 
reading frame and the termination region in a manner which allows expression and/or 
delivery of the siNA molecule. 

Examples : 

The following are non-limiting examples showing the selection, isolation, synthesis 
10 and activity of nucleic acids of the instant invention. 

Example 1 : Tandem synthesis of siNA constructs 

Exemplary siNA molecules of the invention are synthesized in tandem using a 
cleavable linker, for example, a succinyl-based linker. Tandem synthesis as described 
herein is followed by a one-step purification process that provides RNAi molecules in 
15 high yield. This approach is highly amenable to siNA synthesis in support of high 
throughput RNAi screening, and can be readily adapted to multi-column or multi-well 
synthesis platfonns. 

After completing a tandem synthesis of a siNA oligo and its complement in which 
the 5 -terminal dimethoxytrityl (5-O-DMT) group remains intact (trityl on synthesis), the 

20 oligonucleotides are deprotected as described above. Following deprotection, the siNA 
sequence strands are allowed to spontaneously hybridize. This hybridization yields a 
duplex in which one strand has retained the 5-O-DMT group while the complementary 
strand comprises a terminal 5'-hydroxyl. The newly formed duplex behaves as a single 
molecule during routine solid-phase extraction purification (Trityl-On purification) even 

25 though only one molecule has a dimethoxytrityl group. Because the strands form a stable 
duplex, this dimethoxytrityl group (or an equivalent group, such as other trityl groups or 
other hydrophobic moieties) is all that is required to purify the pair of oligos, for example, 
by using a CI 8 cartridge. 
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Standard phosphoramidite synthesis chemistry is used up to the point of introducing 
a tandem linker, such as an inverted deoxy abasic succinate or glyceryl succinate linker 
(see Figure 1) or an equivalent cleavable linker. A non-limiting example of linker 
coupling conditions that can be used includes a hindered base such as 
5 diisopropylethylamine (DIP A) and/or DMAP in the presence of an activator reagent such 
as Bromotripyrrolidinophosphoniuxnhexaflurorophosphate (PyBrOP). After the linker is 
coupled, standard synthesis chemistry is utilized to complete synthesis of the second 
sequence leaving the terminal the 5 -O-DMT intact. Following synthesis, the resulting 
oligonucleotide is deprotected according to the procedures described herein and quenched 
10 with a suitable buffer, for example with 50mM NaOAc or 1.5M NH4H2CO3. 

Purification of the siNA duplex can be readily accomplished using solid phase 
extraction, for example using a Waters CI 8 SepPak lg cartridge conditioned with 1 
column volume (CV) of acetonitrile, 2 CV H20, and 2 CV 50mM NaOAc. The sample is 
loaded and then washed with 1 CV H20 or 50mM NaOAc. Failure sequences are eluted 

15 with 1 CV 14% ACN (Aqueous with 50mM NaOAc and 50mM NaCl). The column is 
then washed, for example with 1 CV H20 followed by on-column detritylation, for 
example by passing 1 CV of 1% aqueous trifluoroacetic acid (TFA) over the column, then 
adding a second CV of 1% aqueous TFA to the column and allowing to stand for 
approximately 10 minutes. The remaining TFA solution is removed and the column 

20 washed with H20 followed by 1 CV 1M NaCl and additional H20. The siNA duplex 
product is then eluted, for example, using 1 CV 20% aqueous CAN. 

Figure 2 provides an example of MALDI-TOV mass spectrometry analysis of a 
purified siNA construct in which each peak corresponds to the calculated mass of an 
individual siNA strand of the siNA duplex. The same purified siNA provides three peaks 

25 when analyzed by capillary gel electrophoresis (CGE), one peak presumably 
corresponding to the duplex siNA, and two peaks presumably corresponding to the 
separate siNA sequence strands. Ion exchange HPLC analysis of the same siNA contract 
only shows a single peak. Testing of the purified siNA construct using a luciferase 
reporter assay described below demonstrated the same RNAi activity compared to siNA 

30 constructs generated from separately synthesized oligonucleotide sequence strands. 

Example 2: Serum stability of chemically modified siNA constructs 
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Chemical modifications were introduced into siNA constructs to determine the 
stability of these constructs compared to native siNA oligonucleotides (containing two 
thymidine nucleotide overhangs) in human serum. An investigation of the serum stability 
of RNA duplexes revealed that siNA constructs consisting of all RNA nucleotides 
5 containing two thymidine nucleotide overhangs have a half-life in serum of 15 seconds, 
whereas chemically modified siNA constructs remained stable in serum for 1 to 3 days 
depending on the extent of modification. RNAi stability tests were performed by 
internally labeling one strand (strand 1) of siNA and duplexing with 1.5 X the 
concentration of the complementary siNA strand (strand 2) (to insure all labeled material 
10 was in duplex form). Duplexed siNA constructs were then tested for stability by 
incubating at a final concentration of 2pM siNA (strand 2 concentration) in 90% mouse 
or human serum for time-points of 30sec, lmin, 5min, 30min, 90min, 4hrs lOmin, 16hrs 
24min, and 49hrs. Time points were run on a 15% denaturing polyacrylamide gels and 
analyzed on a phosphoimager. 

15 Internal labeling was performed via kinase reactions with polynucleotide kinase 

(PNK) and 32 P-y-ATP, with addition of radiolabeled phosphate at nucleotide 13 of strand 
2, counting in from the 3 ? side. Ligation of the remaining 8-mer fragments with T4 RNA 
ligase resulted in the full length, 21-mer, strand 2. Duplexing of RNAi was done by 
adding appropriate concentrations of the siNA oligonucleotides and heating to 95° C for 

20 5min followed by slow cooling to room temperature. Reactions were performed by 
adding 100% serum to the siNA duplexes and incubating at 37° C, then removing aliquots 
at desired time-points. Results of this study are summarized in Figure 3. As shown in 
the Figure 3, chemically modified siNA molecules (e.g., SEQ ID NOs: 925/927, 925/928, 
925/929, 925/930, and 925/931) have significantly increased serum stability compared to 

25 an siNA construct having all ribonucleotides except a 3 '-terminal dithymidine (TT) 
modification (e.g., SEQ ID NOs: 925/926). 

Example 3: Identification of potential siNA target sites in any RNA sequence 

The sequence of an RNA target of interest, such as a viral or human mRNA 
transcript, is screened for target sites, for example by using a computer folding algorithm. 
30 In a non-limiting example, the sequence of a gene or RNA gene transcript derived from a 
database, such as Genbank, is used to generate siNA targets having complementarity to 
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the target. Such sequences can be obtained from a database, or can be determined 
experimentally as known in the art. Target sites that are known, for example, those target 
sites determined to be effective target sites based on studies with other nucleic acid 
molecules, for example ribozymes or antisense, or those targets known to be associated 
5 with a disease or condition such as those sites containing mutations or deletions, can be 
used to design siNA molecules targeting those sites. Various parameters can be used to 
determine which sites are the most suitable target sites within the target RNA sequence. 
These parameters include but are not limited to secondary or tertiary RNA structure, the 
nucleotide base composition of the target sequence, the degree of homology between 

10 various regions of the target sequence, or the relative position of the target sequence 
within the RNA transcript. Based on these determinations, any number of target sites 
within the RNA transcript can be chosen to screen siNA molecules for efficacy, for 
example by using in vitro RNA cleavage assays, cell culture, or animal models. In a non- 
limiting example, anywhere from 1 to 1000 target sites are chosen within the transcript 

15 based on the size of the siNA construct to be used. High throughput screening assays can 
be developed for screening siNA molecules using methods known in the art, such as with 
multi-well or multi-plate assays or combinatorial/siNA library screening assays to 
determine efficient reduction in target gene expression. 

Example 4: Selection of siNA molecule target sites in a RNA 

20 The following non-limiting steps can be used to carry out the selection of siNAs 

targeting a given gene sequence or transcript. 

The target sequence is parsed in silico into a list of all fragments or subsequences of 
a particular length, for example 23 nucleotide fragments, contained within the target 
sequence. This step is typically carried out using a custom Perl script, but commercial 
25 sequence analysis programs such as Oligo, Mac Vector, or the GCG Wisconsin Package 
can be employed as well. 

In some instances the siNAs correspond to more than one target sequence; such 
would be the case for example in targeting different transcripts of the same gene, 
targeting different transcripts of more than one gene, or for targeting both the human gene 
30 and an animal homo log. In this case, a subsequence list of a particular length is generated 
for each of the targets, and then the lists are compared to find matching sequences in each 
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list. The subsequences are then ranked according to the number of target sequences that 
contain the given subsequence; the goal is to find subsequences that are present in most or 
all of the target sequences. Alternately, the ranking can identify subsequences that are 
unique to a target sequence, such as a mutant target sequence. Such an approach would 
5 enable the use of siNA to target specifically the mutant sequence and not effect the 
expression of the normal sequence. 

In some instances the siNA subsequences are absent in one or more sequences 
while present in the desired target sequence; such would be the case if the siNA targets a 
gene with a paralogous family member that is to remain untargeted. As in case 2 above, a 
10 subsequence list of a particular length is generated for each of the targets, and then the 
lists are compared to find sequences that are present in the target gene but are absent in 
the untargeted paralog. 

The ranked siNA subsequences can be further analyzed and ranked according to GC 
content. A preference can be given to sites containing 30-70% GC, with a further 
15 preference to sites containing 40-60% GC. 

The ranked siNA subsequences can be further analyzed and ranked according to 
self-folding and internal hairpins. Weaker, internal folds are preferred; strong hairpin 
structures are to be avoided. 

The ranked siNA subsequences can be further analyzed and ranked according to 
20 whether they have runs of GGG or CCC in the sequence. GGG (or even more Gs) in 
either strand can make oligonucleotide synthesis problematic and can potentially interfere 
with RNAi activity, so it is avoided whenever other appropriately suitable sequences are 
available. CCC is searched in the target strand because that will place GGG in the 
antisense strand. 

25 The ranked siNA subsequences can be further analyzed and ranked according to 

whether they have the dinucleotide UU (uridine dinucleotide) on the 3'-end of the 
sequence, and/or AA on the 5 f -end of the sequence (to yield 3' UU on the antisense 
sequence). These sequences allow one to design siNA molecules with terminal TT 
thymidine dinucleotides. 
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Four or five target sites are chosen from the ranked list of subsequences as 
described above. For example, in subsequences having 23 nucleotides, the right 21 
nucleotides of each chosen 23-mer subsequence are then designed and synthesized for the 
upper (sense) strand of the siNA duplex, while the reverse complement of the left 21 
5 nucleotides of each chosen 23-mer subsequence are then designed and synthesized for the 
lower (antisense) strand of the siNA duplex (see Tables I). If terminal TT residues are 
desired for the sequence (as described in paragraph 7), then the two 3 f temiinal 
nucleotides of both the sense and antisense strands are replaced by TT prior to 
synthesizing the oligos. 

10 The siNA molecules are screened in an in vitro, cell culture or animal model system 

to identify the most active siNA molecule or the most preferred target site within the 
target RNA sequence. 

In an alternate approach, a pool of siNA constructs specific to a target sequence is 
used to screen for target sites in cells expressing target RNA, such as human HeLa cells. 

15 The general strategy used in this approach is shown in Figure 21. A non-limiting 
example of such as pool is a pool comprising sequences having antisense sequences 
complementary to the target RNA sequence and sense sequences complementary to the 
antisense sequences. Cells (e.g., HeLa cells) expressing the target gene are transfected 
with the pool of siNA constructs and cells that demonstrate a phenotype associated with 

20 gene silencing are sorted. The pool of siNA constructs can be chemically modified as 
described herein and synthesized, for example, in a high throughput manner. The siNA 
from cells demonstrating a positive phenotypic change (e.g., decreased target mRNA 
levels or target protein expression), are identified, for example by positional analysis 
within the assay, and are used to determine the most suitable target site(s) within the 

25 target RNA sequence based upon the complementary sequence to the corresponding siNA 
antisense strand identified in the assay. 

Example 5: RNAi activity of chemically modified siNA constructs 

Short interfering nucleic acid (siNA) is emerging as a powerful tool for gene 
regulation. All-ribose siNA duplexes activate the RNAi pathway but have limited utility 
30 as therapeutic compounds due to their nuclease sensitivity and short half-life in serum, as 
shown in Example 2 above. To develop nuclease-resistant siNA constructs for in vivo 
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applications, siNAs that target luciferase mRNA and contain stabilizing chemical 
modifications were tested for activity in HeLa cells. The sequences for the siNA 
oligonucleotide sequences used in this study are shown in Table I. Modifications 
included phosphorothioate linkages (P=S), 2 — 0-methyl nucleotides, or 2'-fluoro (F) 
5 nucleotides in one or both siNA strands and various 3 '-end stabilization chemistries, 
including 3 '-glyceryl, 3 '-inverted abasic, 3 '-inverted Thymidine, and/or Thymidine. 
Active siNA containing stabilizing modifications such as described herein should prove 
useful for in vivo applications. 

A luciferase reporter system was utilized to test RNAi activity of chemically 
10 modified siNA constructs compared to siNA constructs consisting of all RNA nucleotides 
containing two thymidine nucleotide overhangs. Sense and antisense siNA strands (20 
uM each) were annealed by incubation in buffer (100 mM potassium acetate, 30 mM 
HEPES-KOH, pH 7.4, 2 mM magnesium acetate) for 1 min. at 90°C followed by 1 hour 
at 37°C. Plasmids encoding firefly luciferase (pGL2) and renilla luciferase (pRLSV40) 
1 5 were purchased from Promega Biotech. 

HeLa S3 cells were grown at 37°C in DMEM with 5% FBS and seeded at 15,300 
cells in 100 ul media per well of a 96-well plate 24 hours prior to transfection. For 
transfection, 4 ul Lipofectamine 2000 (Life Technologies) was added to 96 ul OPTI- 
MEM, vortexed and incubated at room temperature for 5 minutes. The 100 ul diluted lipid 

20 was then added to a microtiter tube containing 5 ul pGL2 (200ng/ul), 5 ul pRLSV40 (8 
ng/ul) 6 ul siNA (25 nM or 10 nM final), and 84 ul OPTI-MEM, vortexed briefly and 
incubated at room temperature for 20 minutes. The transfection mix was then mixed 
briefly and 50 ul was added to each of three wells that contained HeLa S3 cells in 100 ul 
media. Cells were incubated for 20 hours after transfection and analyzed for luciferase 

25 expression using the Dual luciferase assay according to the manufacturer's instructions 
(Promega Biotech). The results of this study are summarized in Figures 4-16. The 
sequences of the siNA strands used in this study are shown in Table I and are referred to 
by RPI# in the figures. Normalized luciferase activity is reported as the ratio of firefly 
luciferase activity to renilla luciferase activity in the same sample. Error bars represent 

30 standard deviation of triplicate transfections. As shown in Figures 4-16, the RNAi 
activity of chemically modified constructs is comparable to that of control siNA 
constructs, which consist of all ribonucleotides at every position except the 3 '-terminus 
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which comprises two thymidine nucleotide overhangs. In some instances, the RNAi 
activity of the chemically modified constructs is greater than the siNA construct 
consisting of all ribonucleotides at every position except the 3 '-terminus which comprises 
two thymidine nucleotide overhangs. For example, Figure 4 shows results obtained from 
5 a screen using phosphorothioate modified siNA constructs; the RPI 27654/27659 
construct contains phosphorothioate substitutions for every pyrimidine nucleotide in both 
sequences, the RPI 27657/27662 construct contains 5 terminal 3 '-phosphorothioate 
substitutions in each strand, the RPI 27649/27658 construct contains all phosphorothioate 
substitutions only in the antisense strand, whereas the RPI 27649/27660 and RPI 
10 27649/27661 constructs have unmodified sense strands and varying degrees of 
phosphorothioate substitutions in the antisense strand. All of these constructs show 
significant RNAi activity when compared to a scrambled siNA. 

Figure 5 shows results obtained from a screen using phosphorothioate (RPI 
28253/28255 and RPI 28254/28256) and universal base substitutions (RPI 28257/28259 
15 and RPI 28258/28260) compared to the same controls described above. As shown, these 
modifications show equivalent or better RNAi activity when compared to the control 
siNA construct. 

Figure 6 shows results obtained from a screen using 2'-0-methyl modified siNA 
constructs in which the sense strand contains either 10 (RPI 28244/27650) or 5 (RPI 
20 28245/27650) 2'-0-methyl substitutions, both with comparable activity to the control 
siNA construct. 

Figure 7 shows results obtained from a screen using 2'-0-methyl or 2'-deoxy-2'- 
fluoro modified siNA constructs compared to a control construct consisting of all 
ribonucleotides at every position except the 3 '-terminus which comprises two thymidine 
25 nucleotide overhangs. 

Figure 8 compares a siNA construct containing six phosphorothioate substitutions 
in each strand (RPI 28460/28461), where 5 phosphorothioates are present at the 3' end 
and a single phosphorothioate is present at the 5' end of each strand. This motif shows 
very similar activity to the control siNA construct consisting of all ribonucleotides at 
30 every position except the 3 '-terminus which comprises two thymidine nucleotide 
overhangs. 
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Figure 9 compares a siNA construct synthesized by the method of the invention 
described in Example 1, wherein an inverted deoxyabasic succinate linker was used to 
generate a siNA having a 3 '-inverted deoxyabasic cap on the antisense strand of the 
siNA. This construct shows improved activity compared to the control siNA (siGL2) 
construct consisting of all ribonucleotides at every position except the 3 '-terminus which 
comprises two thymidine nucleotide overhangs. 

Figure 10 shows the results of an RNAi activity screen of chemically modifed 
siNA constructs including 3 '-glyceryl modified siNA constructs compared to an all RNA 
control siNA construct using a luciferase reporter system. These chemically modified 
siNAs were compared in the luciferase assay described herein at 1 nM and lOnM 
concentration using an all RNA siNA control (siGL2) having having 3 '-terminal 
dithymidine (TT) and its corresponding inverted control (hw siGL2). The background 
level of luciferase expression in the HeLa cells is designated by the "cells" column. 
Sense and antisense strands of chemically modified siNA constructs are shown by RPI 
number (sense strand/antisense strand). Sequences correspoding to these RPI numbers 
are shown in Table I. As shown in the Figure, the 3 '-terminal modified siNA constructs 
retain significant RNAi activity compared to the control siNA (siGL2) construct. 

Figure 11 shows the results of an RNAi activity screen of chemically modifed 
siNA constructs. The screen compared various combinations of sense strand chemical 
modifications and antisense strand chemical modifications. These chemically modified 
siNAs were compared in the luciferase assay described herein at 1 nM and lOnM 
concentration using an all RNA siNA control (siGL2) having having 3 '-terminal 
dithymidine (TT) and its corresponding inverted control (Inv siGL2). The background 
level of luciferase expression in the HeLa cells is designated by the "cells" column. 
Sense and antisense strands of chemically modified siNA constructs are shown by RPI 
number (sense strand/antisense strand). Sequences correspoding to these RPI numbers 
are shown in Table I. As shown in the figure, the chemically modified RPI 30063/30430, 
RPI 30433/30430, and RPI 30063/30224 constructs retain significant RNAi activity 
compared to the control siNA construct. It should be noted that RPI 30433/30430 is a 
siNA construct having no ribonucleotides which retains significant RNAi activity 
compared to the constrol siGL2 construct in vitro, therefore, this construct is expected to 



110 



WO 03/074654 



PCT/US03/05028 



have both similar RNAi activity and improved stability compared to siNA constructs 
having ribonucleotides in vivo. 

Figure 12 shows the results of an RNAi activity screen of chemically modifed 
siNA constructs. The screen compared various combinations of sense strand chemical 
5 modifications and antisense strand chemical modifications. These chemically modified 
siNAs were compared in the luciferase assay described herein at 1 nM and lOnM 
concentration using an all RNA siNA control (siGL2) having having 3 '-terminal 
dithymidine (TT) and its corresponding inverted control (Inv siGL2). The background 
level of luciferase expression in the HeLa cells is designated by the "cells" column. 

10 Sense and antisense strands of chemically modified siNA constructs are shown by RPI 
number (sense strand/antisense strand). Sequences correspoding to these RPI numbers 
are shown in Table L As shown in the figure, the chemically modified RPI 30063/30224 
and RPI 30063/30430 constructs retain significant RNAi activity compared to the control 
siNA (siGL2) construct. In addition, the antisense strand alone (RPI 30430) and an 

15 inverted control (RPI 30227/30229, having matched chemistry to RPI 30063/30224) were 
compared to the siNA duplexes described above. The antisense strand (RPI 30430) 
alone provides far less inhibition compared to the siNA duplexes using this sequence. 

Figure 13 shows the results of an RNAi activity screen of chemically modifed 
siNA constructs. The screen compared various combinations of sense strand chemical 

20 modifications and antisense strand chemical modifications. These chemically modified 
siNAs were compared in the luciferase assay described herein at 1 nM and lOnM 
concentration using an all RNA siNA control (siGL2) having having 3 5 -terminal 
dithymidine (TT) and its corresponding inverted control (Inv siGL2). The background 
level of luciferase expression in the HeLa cells is designated by the "cells" column. 

25 Sense and antisense strands of chemically modified siNA constructs are shown by RPI 
number (sense strand/antisense strand). Sequences correspoding to these RPI numbers 
are shown in Table I. In addition, an inverted control (RPI 30226/30229, having matched 
chemistry to RPI 30222/30224) was compared to the siNA duplexes described above. As 
shown in the figure, the chemically modified RPI 28251/30430, RPI 28251/30224, and 

30 RPI 30222/30224 constructs retain significant RNAi activity compared to the control 
siNA construct, and the chemically modified RPI 28251/30430 construct demonstrates 
improved activity compared to the control siNA (siGL2) construct. 
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Figure 14 shows the results of an RNAi activity screen of chemically modifed 
siNA constructs including various 3 '-terminal modified siNA constructs compared to an 
all RNA control siNA construct using a luciferase reporter system. These chemically 
modified siNAs were compared in the luciferase assay described herein at 1 nM and 
5 lOnM concentration using an all RNA siNA control (siGL2) having having 3 '-terminal 
dithymidine (TT) and its corresponding inverted control (Inv siGL2). The background 
level of luciferase expression in the HeLa cells is designated by the "cells" column. 
Sense and antisense strands of chemically modified siNA constructs are shown by RPI 
number (sense strand/antisense strand). Sequences correspoding to these RPI numbers 
10 are shown in Table I. As shown in the figure, the chemically modified RPI 30222/30546, 
30222/30224, 30222/30551, 30222/30557 and 30222/30558 constructs retain significant 
RNAi activity compared to the control siNA construct. 

Figure 15 shows the results of an RNAi activity screen of chemically modifed 
siNA constructs. The screen compared various combinations of sense strand chemistries 

1 5 compared to a fixed antisense strand chemistry. These chemically modified siNAs were 
compared in the luciferase assay described herein at 1 nM and lOnM concentration using 
an all RNA siNA control (siGL2) having having 3 '-terminal dithymidine (TT) and its 
corresponding inverted control (Inv siGL2). The background level of luciferase 
expression in the HeLa cells is designated by the "cells" column. Sense and antisense 

20 strands of chemically modified siNA constructs are shown by RPI number (sense 
strand/antisense strand). Sequences correspoding to these RPI numbers are shown in 
Table I. As shown in the figure, the chemically modified RPI 30063/30430, 
30434/30430, and 30435/30430 constructs all demonstrate greater activity compared to 
the control siNA (siGL2) construct. 

25 Example 6: RNAi activity titration 

A titration assay was performed to determine the lower range of siNA concentration 
required for RNAi activity both in a control siNA construct consisting of all RNA 
nucleotides containing two thymidine nucleotide overhangs and a chemically modified 
siNA construct comprising 5 phosphorothioate internucleotide linkages in both the sense 
30 and antisense strands. The assay was performed as described above, however, the siNA 
constructs were diluted to final concentrations between 2.5 nM and 0.025 nM. Results 
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are shown in Figure 16. As shown in Figure 16, the chemically modified siNA construct 
shows a very similar concentration dependent RNAi activity profile to the control siNA 
construct when compared to an inverted siNA sequence control 

Example 7: siNA design 

5 siNA target sites were chosen by analyzing sequences of the target RNA and 

optionally prioritizing the target sites on the basis of folding (structure of any given 
sequence analyzed to determine siNA accessibility to the target), by using a library of 
siNA molecules as described in Example 4, or alternately by using an in vitro siNA 
system as described in Example 9 herein. siNA molecules were designed that could bind 

10 each target and are optionally individually analyzed by computer folding to assess 
whether the siNA molecule can interact with the target sequence. Varying the length of 
the siNA molecules can be chosen to optimize activity. Generally, a sufficient number of 
complementary nucleotide bases are chosen to bind to, or otherwise interact with, the 
target RNA, but the degree of complementarity can be modulated to accommodate siNA 

15 duplexes or varying length or base composition. By using such methodologies, siNA 
molecules can be designed to target sites within any known RNA sequence, for example 
those RNA sequences corresponding to the any gene transcript. 

Chemically modified siNA constructs are designed to provide nuclease stability for 
systemic administration in vivo and/or improved pharmacokinetic, localization, and 

20 delivery properties while preserving the ability to mediate RNAi activity. Chemical 
modifications as described herein are introduced synthetically using synthetic methods 
described herein and those generally known in the art. The synthetic siNA constructs are 
then assayed for nuclease stability in serum and/or cellular/tissue extracts (e.g. liver 
extracts). The synthetic siNA constructs are also tested in parallel for RNAi activity 

25 using an appropriate assay, such as a luciferase reporter assay as described herein or 
another suitable assay that can quantity RNAi activity. Synthetic siNA constructs that 
possess both nuclease stability and RNAi activity can be further modified and re- 
evaluated in stability and activity assays. The chemical modifications of the stabilized 
active siNA constructs can then be applied to any siNA sequence targeting any chosen 

30 RNA and used, for example, in target screening assays to pick lead siNA compounds for 
therapeutic development (see for example Figure 24). 
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Example 8: Chemical Synthesis and Purification of siNA 

siNA molecules can be designed to interact with various sites in the RNA message, 
for example, target sequences within the RNA sequences described herein. The sequence 
of one strand of the siNA molecule(s) is complementary to the target site sequences 
5 described above. The siNA molecules can be chemically synthesized using methods 
described herein. Inactive siNA molecules that are used as control sequences can be 
synthesized by scrambling the sequence of the siNA molecules such that it is not 
complementary to the target sequence. Generally, siNA constructs can by synthesized 
using solid phase oligonucleotide synthesis methods as described herein (see for example 
10 Usman et aL, US Patent Nos. 5,804,683; 5,831,071; 5,998,203; 6,117,657; 6,353,098; 
6,362,323; 6,437,117; 6,469,158; Scaringe et al. f US Patent Nos. 6,111,086; 6,008,400; 
6,1 1 1,086 all incorporated by reference herein in their entirety). 

In a non-limiting example, RNA oligonucleotides are synthesized in a stepwise 
fashion using the phosphoramidite chemistry as is known in the art. Standard 

15 phosphoramidite chemistry involves the use of nucleosides comprising any of 5'-0- 
dimethoxytrityl, 2'-0-tert-butyldimethylsilyl, 3 ? -0-2-Cyanoethyl N,N-diisopropylphos- 
phoroamidite groups, and exocyclic amine protecting groups (e.g. N6-benzoyl adenosine, 
N4 acetyl cytidine, and N2-isobutyryl guanosine). Alternately, 2 '-0-Silyl Ethers can be 
used in conjunction with acid-labile 2'-Oorthoester protecting groups in the synthesis of 

20 RNA as described by Scaringe supra. Differing T chemistries can require different 
protecting groups, for example 2 ? ~deoxy-2'-amino nucleosides can utilize N-phthaloyl 
protection as described by Usman et aL, US Patent 5,631,360, incorporated by reference 
herein in its entirety). 

During solid phase synthesis, each nucleotide is added sequentially (3'- to 5 r - 
25 direction) to the solid support-bound oligonucleotide. The first nucleoside at the 3 '-end of 
the chain is covalently attached to a solid support (e.g., controlled pore glass or 
polystyrene) using various linkers. The nucleotide precursor, a ribonucleoside 
phosphoramidite, and activator are combined resulting in the coupling of the second 
nucleoside phosphoramidite onto the 5 '-end of the first nucleoside. The support is then 
30 washed and any unreacted 5'-hydroxyl groups are capped with a capping reagent such as 
acetic anhydride to yield inactive 5 '-acetyl moieties. The trivalent phosphorus linkage is 
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then oxidized to a more stable phosphate linkage. At the end of the nucleotide addition 
cycle, the 5 '-O-protecting group is cleaved under suitable conditions (e.g., acidic 
conditions for trityl-based groups and Fluoride for silyl-based groups). The cycle is 
repeated for each subsequent nucleotide. 

5 Modification of synthesis conditions can be used to optimize coupling efficiency, 

for example by using differing coupling times, differing reagent/phosphoramidite 
concentrations, differing contact times, differing solid supports and solid support linker 
chemistries depending on the particular chemical composition of the siNA to be 
synthesized. Deprotection and purification of the siNA can be performed as is generally 

10 described in Usman et al., US 5,831,071, US 6,353,098, US 6,437,117, and Bellon et al., 
US 6,054,576, US 6,162,909, US 6,303,773, incorporated by reference herein in their 
entirety or Scaringe supra,. Additionally, deprotection conditions can be modified to 
provide the best possible yield and purity of siNA constructs. For example, applicant has 
observed that oligonucleotides comprising 2'~deoxy~2'~fluoro nucleotides can degrade 

15 under inappropriate deprotection conditions. Such oligonucleotides are deprotected using 
aqueous methylamine at about 35°C for 30 minutes. If the 2 5 -deoxy-2 ' - fluoro containing 
oligonucleotide also comprises ribonucleotides, after deprotection with aqueous 
methylamine at about 35°C for 30 minutes, TEA-HF is added and the reaction maintained 
at about 65°C for an additional 15 minutes. 

20 Example 9: RNAi in vitro assay to assess siNA activity 

An in vitro assay that recapitulates RNAi in a cell free system is used to evaluate 
siNA constructs specific to target RNA. The assay comprises the system described by 
Tuschl et al, 1999, Genes and Development, 13, 3191-3197 and Zamore et al, 2000, 
Cell 101, 25-33 adapted for use with target RNA. A Drosophila extract derived from 

25 syncytial blastoderm is used to reconstitute RNAi activity in vitro. Target RNA is 
generated via in vitro transcription from an appropriate plasmid using T7 RNA 
polymerase or via chemical synthesis as described herein. Sense and antisense siNA 
strands (for example 20 uM each) are annealed by incubation in buffer (such as 100 mM 
potassium acetate, 30 mM HEPES-KOH, pH 7.4, 2 mM magnesium acetate) for 1 min. at 

30 90°C followed by 1 hour at 37°C , then diluted in lysis buffer (for example 100 mM 
potassium acetate, 30 mM HEPES-KOH at pH 7.4, 2mM magnesium acetate). Annealing 
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can be monitored by gel electrophoresis on an agarose gel in TBE buffer and stained with 
ethidium bromide. The Drosophila lysate is prepared using zero to two-hour-old embryos 
from Oregon R flies collected on yeasted molasses agar that are dechorionated and lysed. 
The lysate is centrifuged and the supernatant isolated. The assay comprises a reaction 
5 mixture containing 50% lysate [vol/vol], RNA (10-50 pM final concentration), and 10% 
[vol/vol] lysis buffer containing siNA (10 11M final concentration). The reaction mixture 
also contains 10 mM creatine phosphate, 10 ug.ml creatine phosphokinase, 100 urn GTP, 
100 uM UTP, 100 uM CTP, 500 uM ATP, 5 mM DTT, 0.1 U/uL RNasin (Promega), and 
100 uM of each amino acid. The final concentration of potassium acetate is adjusted to 
10 100 mM. The reactions are pre-assembled on ice and preincubated at 25° C for 10 
minutes before adding RNA, then incubated at 25° C for an additional 60 minutes. 
Reactions are quenched with 4 volumes of 1.25 x Passive Lysis Buffer (Promega). Target 
RNA cleavage is assayed by RT-PCR analysis or other methods known in the art and are 
compared to control reactions in which siNA is omitted from the reaction. 

15 Alternately, internally-labeled target RNA for the assay is prepared by in vitro 

transcription in the presence of [alpha- 32 p] CTP, passed over a G 50 Sephadex column by 
spin chromatography and used as target RNA without further purification. Optionally, 
target RNA is 5'~32p_ enc i labeled using T4 polynucleotide kinase enzyme. Assays are 
performed as described above and target RNA and the specific RNA cleavage products 

20 generated by RNAi are visualized on an autoradiograph of a gel. The percentage of 

cleavage is determined by Phosphor Imager® quantitation of bands representing intact 
control RNA or RNA from control reactions without siNA and the cleavage products 
generated by the assay. 

In one embodiment, this assay is used to determine target sites the RNA target for 
25 siNA mediated RNAi cleavage, wherein a plurality of siNA constructs are screened for 
RNAi mediated cleavage of the RNA target, for example, by analyzing the assay reaction 
by electrophoresis of labeled target RNA, or by northern blotting, as well as by other 
methodology well known in the art. 

Example 10: Nucleic acid inhibition of target RNA in vivo 
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siNA molecules targeted to the target RNA are designed and synthesized as 
described above. These nucleic acid molecules can be tested for cleavage activity in vivo, 
for example, using the following procedure. 

Two formats are used to test the efficacy of siNAs targeting a particular gene 
5 transcipt. First, the reagents are tested on target expressing cells (e.g., HeLa), to 
determine the extent of RNA and protein inhibition. siNA reagents are selected against 
the RNA target. RNA inhibition is measured after delivery of these reagents by a suitable 
transfection agent to cells. Relative amounts of target RNA are measured versus actin 
using real-time PCR monitoring of amplification (eg., ABI 7700 Taqman®). A 

10 comparison is made to a mixture of oligonucleotide sequences made to unrelated targets 
or to a randomized siNA control with the same overall length and chemistry, but 
randomly substituted at each position. Primary and secondary lead reagents are chosen for 
the target and optimization performed. After an optimal transfection agent concentration 
is chosen, a RNA time-course of inhibition is performed with the lead siNA molecule. In 

1 5 addition, a cell-plating fomiat can be used to determine RNA inhibition. 

Delivery of siNA to Cells 

Cells (e.g., HeLa) are seeded, for example, at 1x10^ cells per well of a six-well dish 
in EGM-2 (BioWhittaker) the day before transfection. siNA (final concentration, for 
example 20nM) and cationic lipid (e.g., final concentration 2|ug/ml) are complexed in 
20 EGM basal media (Biowhittaker) at 37°C for 30 mins in polystyrene tubes. Following 
vortexing, the complexed siNA is added to each well and incubated for the times 

indicated. For initial optimization experiments, cells are seeded, for example, at lxl 0^ in 
96 well plates and siNA complex added as described. Efficiency of delivery of siNA to 
cells is determined using a fluorescent siNA complexed with lipid. Cells in 6 -well dishes 
25 are incubated with siNA for 24 hours, rinsed with PBS and fixed in 2% paraformaldehyde 
for 15 minutes at room temperature. Uptake of siNA is visualized using a fluorescent 
microscope. 

Taqman and Lightcvcler quantification of mRNA 

Total RNA is prepared from cells following siNA delivery, for example, using 
30 Qiagen RNA purification kits for 6-well or Rneasy extraction kits for 96-well assays. For 
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Taqman analysis, dual-labeled probes are synthesized with the reporter dye, FAM or JOE, 
covalently linked at the 5'-end and the quencher dye TAMRA conjugated to the 3'-end. 
One-step RT-PCR amplifications are performed on, for example, an ABI PRISM 7700 
Sequence Detector using 50 \xl reactions consisting of 10 \xl total RNA, 100 nM forward 
5 primer, 900 nM reverse primer, 100 nM probe, IX TaqMan PCR reaction buffer (PE- 
Applied Biosystems), 5.5 mM MgCl 2 , 300 ^iM each dATP, dCTP, dGTP, and dTTP, 10U 
RNase Inhibitor (Promega), 1.25U AmpliTaq Gold (PE- Applied Biosystems) and 10U M- 
MLV Reverse Transcriptase (Promega). The thermal cycling conditions can consist of 30 
min at 48°C, 10 min at 95°C, followed by 40 cycles of 15 sec at 95°C and 1 min at 60°C. 

10 Quantitation of mRNA levels is determined relative to standards generated from serially 
diluted total cellular RNA (300, 100, 33, 11 ng/rxn) and normalizing to 6-actin or 
GAPDH mRNA in parallel TaqMan reactions. For each gene of interest an upper and 
lower primer and a fluorescently labeled probe are designed. Real time incorporation of 
SYBR Green I dye into a specific PCR product can be measured in glass capillary tubes 

15 using a lightcyler. A standard curve is generated for each primer pair using control 
cRNA. Values are represented as relative expression to GAPDH in each sample. 

Western blotting 

Nuclear extracts can be prepared using a standard micro preparation technique (see 
for example Andrews and Faller, 1991, Nucleic Acids Research, 19, 2499). Protein 

20 extracts from supernatants are prepared, for example using TCA precipitation. An equal 
volume of 20% TCA is added to the cell supernatant, incubated on ice for 1 hour and 
pelleted by centrifugation for 5 minutes. Pellets are washed in acetone, dried and 
resuspended in water. Cellular protein extracts are run on a 10% Bis-Tris NuPage 
(nuclear extracts) or 4-12% Tris-Glycine (supernatant extracts) polyacrylamide gel and 

25 transferred onto nitro-cellulose membranes. Non-specific binding can be blocked by 
incubation, for example, with 5% non-fat milk for 1 hour followed by primary antibody 
for 16 hour at 4°C. Following washes, the secondary antibody is applied, for example 
(1:10,000 dilution) for 1 hour at room temperature and the signal detected with 
SuperSignal reagent (Pierce). 

30 Example 1 1 : Animal Models 
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Various animal models can be used to screen siNA constructs in vivo as are known 
in the art, for example those animal models that are used to evaluate other nucleic acid 
technologies such as enzymatic nucleic acid molecules (ribozymes) and/or antisense. 
Such animal models are used to test the efficacy of siNA molecules described herein. In 
5 a non-limiting example, siNA molecules that are designed as anti-angiogenic agents can 
be screened animal models. There are several animal models in which the anti- 
angiogenesis effect of nucleic acids of the present invention, such as siNA, directed 
against genes associated with angiogenesis and/or metastais, such as VEGFR (e.g., 
VEGFR1, VEGFR2, and VEGFR3) genes. Typically a corneal model has been used to 

10 study angiogenesis in rat and rabbit since recruitment of vessels can easily be followed in 
this normally avascular tissue (Pandey et aL, 1995 Science 268: 567-569). In these 
models, a small Teflon or Hydron disk pretreated with an angiogenesis factor (e.g. bFGF 
or VEGF) is inserted into a pocket surgically created in the cornea. Angiogenesis is 
monitored 3 to 5 days later. siNA molecules directed against VEGFR mRNAs are 

15 delivered in the disk as well, or dropwise to the eye over the time course of the 
experiment. In another eye model, hypoxia has been shown to cause both increased 
expression of VEGF and neovascularization in the retina (Pierce et aL, 1995 Proc. Natl. 
Acad. Set USA. 92: 905-909; Shweiki^a/., 1992 J. Clin. Invest. 91: 2235-2243). 

Several animal models exist for screening of anti-angiogenic agents. These include 
20 corneal vessel formation following corneal injury (Burger et aL, 1985 Cornea 4: 35-41; 
Lepri, et aL, 1994 J. Ocular Pharmacol 10: 273-280; Ormerod et aL, 1990 Am. J. 
Pathol 137: 1243-1252) or intracorneal growth factor implant (Grant et aL, 1993 
Diabetologia 36: 282-291; Pandey et aL 1995 supra; Zieche et aL, 1992 Lab. Invest. 
67: 711-715), vessel growth into Matrigel matrix containing growth factors (Passaniti et 
25 aL, 1992 supra), female reproductive organ neovascularization following hormonal 
manipulation (Shweiki et aL, 1993 Clin. Invest. 91: 2235-2243), several models 
involving inhibition of tumor growth in highly vascularized solid tumors (O'Reilly et aL, 
1994 Cell 79: 315-328; Senger et aL, 1993 Cancer and Metas. Rev. 12: 303-324; 
Takahasi et aL, 1994 Cancer Res. 54: 4233-4237; Kim et aL, 1993 supra), and transient 
30 hypoxia-induced neovascularization in the mouse retina (Pierce et aL, 1995 Proc. Natl 
Acad. Set USA. 92: 905-909).gene 
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The cornea model, described in Pandey et al. supra, is the most common and well 
characterized anti-angiogenic agent efficacy screening model. This model involves an 
avascular tissue into which vessels are recruited by a stimulating agent (growth factor, 
thermal or alkalai burn, endotoxin). The corneal model would utilize the intrastromal 
corneal implantation of a Teflon pellet soaked in a VEGF-Hydron solution to recruit 
blood vessels toward the pellet which can be quantitated using standard microscopic and 
image analysis techniques. To evaluate their anti-angiogenic efficacy, ribozymes are 
applied topically to the eye or bound within Hydron on the Teflon pellet itself. This 
avascular cornea as well as the Matrigel model provide for low background assays. 
While the corneal model has been performed extensively in the rabbit, studies in the rat 
have also been conducted. 

The mouse model (Passaniti et al., supra) is a non-tissue model which utilizes 
Matrigel, an extract of basement membrane (Kleinman et al., 1986) or Millipore® filter 
disk, which can be impregnated with growth factors and anti-angiogenic agents in a liquid 
form prior to injection. Upon subcutaneous administration at body temperature, the 
Matrigel or Millipore® filter disk forms a solid implant. VEGF embedded in the Matrigel 
or Millipore® filter disk is used to recruit vessels within the matrix of the Matrigel or 
Millipore® filter disk which can be processed histologically for endothelial cell specific 
vWF (factor VIII antigen) immunohistochemistry, Trichrome-Masson stain, or 
hemoglobin content. Like the cornea, the Matrigel or Millipore® filter disk are avascular; 
however, it is not tissue. In the Matrigel or Millipore® filter disk model, siNA molecules 
are administered within the matrix of the Matrigel or Millipore® filter disk to test their 
anti-angiogenic efficacy. Thus, delivery issues in this model, as with delivery of siNA 
molecules by Hydron- coated Teflon pellets in the rat cornea model, may be less 
problematic due to the homogeneous presence of the siNA within the respective matrix. 

The Lewis lung carcinoma and B-16 murine melanoma models are well accepted 
models of primary and metastatic cancer and are used for initial screening of anti-cancer 
agents. These murine models are not dependent upon the use of immunodeficient mice, 
are relatively inexpensive, and minimize housing concerns. Both the Lewis lung and B- 
16 melanoma models involve subcutaneous implantation of approximately 10 6 tumor 
cells from metastatically aggressive tumor cell lines (Lewis lung lines 3LL or D122, LLc- 
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LN7; B-16-BL6 melanoma) in C57BL/6J mice. Alternatively, the Lewis lung model can 
be produced by the surgical implantation of tumor spheres (approximately 0.8 mm in 
diameter). Metastasis also may be modeled by injecting the tumor cells directly z.v.. In 
the Lewis lung model, microscopic metastases can be observed approximately 14 days 
5 following implantation with quantifiable macroscopic metastatic tumors developing 
within 21-25 days. The B-16 melanoma exhibits a similar time course with tumor 
neovascularization beginning 4 days following implantation. Since both primary and 
metastatic tumors exist in these models after 21-25 days in the same animal, multiple 
measurements can be taken as indices of efficacy. Primary tumor volume and growth 
10 latency as well as the number of micro- and macroscopic metastatic lung foci or number 
of animals exhibiting metastases can be quantitated. The percent increase in lifespan can 
also be measured. Thus, these models provide suitable primary efficacy assays for 
screening systemically administered siNA molecules and siNA formulations. 

In the Lewis lung and B-16 melanoma models, systemic pharmacotherapy with a 
15 wide variety of agents usually begins 1-7 days following tumor implantation/inoculation 
with either continuous or multiple administration regimens. Concurrent pharmacokinetic 
studies can be performed to determine whether sufficient tissue levels of siNA can be 
achieved for pharmacodynamic effect to be expected. Furthermore, primary tumors and 
secondary lung metastases can be removed and subjected to a variety of in vitro studies 
20 {i.e. target RNA reduction). 

In utilizing these models to assess siNA activity, VEGFR1, VEGFR2, and/or 
VEGFR3 protein levels can be measured clinically or experimentally by FACS analysis. 
VEGFR1, VEGFR2, and/or VEGFR3 encoded mRNA levels will be assessed by 
Northern analysis, RNase-protection, primer extension analysis and/or quantitative RT- 
25 PGR. siNA molecules that block VEGFR1, VEGFR2, and/or VEGFR3 protein 
encoding mRNAs and therefore result in decreased levels of VEGFR1, VEGFR2, and/or 
VEGFR3 activity by more than 20% in vitro can be thus identified. 

Example 12: siNA-mediated inhibition of angio genesis in vivo 

The purpose of this study was to assess the anti-angiogenic activity of siNA 
30 targeted against VEGFR1 in the rat cornea model of VEGF induced angiogenesis (see 
above). These siNA molecules have matched inverted controls which are inactive since 
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they are not able to interact with the RNA target. The siNA molecules and VEGF were 
co-delivered using the filter disk method: Nitrocellulose filter disks (Millipore®) of 
0.057 diameter were immersed in appropriate solutions and were surgically implanted in 
rat cornea as described by Pandey et aL, supra, 

5 The stimulus for angiogenesis in this study was the treatment of the filter disk with 

30 |LiM VEGF which is implanted within the cornea's stroma. This dose yields 
reproducible neovascularization stemming from the pericorneal vascular plexus growing 
toward the disk in a dose-response study 5 days following implant. Filter disks treated 
only with the vehicle for VEGF show no angiogenic response. The siNA were co- 

10 adminstered with VEGF on a disk in two different siNA concentrations. One concern 
with the simultaneous administration is that the siNA would not be able to inhibit 
angiogenesis since VEGF receptors can be stimulated. However, Applicant has observed 
that in low VEGF doses, the neovascular response reverts to normal, suggesting that the 
VEGF stimulus is essential for maintaining the angiogenic response. Blocking the 

1 5 production of VEGF receptors using simultaneous administration of anti- VEGF-R mRNA 
siNA could attenuate the normal neovascularization induced by the filter disk treated with 
VEGF. 

Materials and Methods: 

Test Compounds and Controls 

20 

R&D Systems VEGF, carrier free at 75 |aM in 82 mM Tris-Cl, pH 6.9 

siNA, 1.67 (iG/|liL, SITE 2340 (SEQ ID NO: 2; SEQ ID NO: 6) sense/antisense 

siNA, 1.67 ixG/[iU INVERTED CONTROL FOR SITE 2340 (SEQ ID NO: 19; 
SEQ ID NO: 20) sense/antisense 

25 siNA 1.67 jng/|nL, Site 2340 (SEQ ID NO: 419; SEQ ID NO: 420) sense/antisense 

Animals 

Harlan Sprague-Dawley Rats, Approximately 225-250g 
45 males, 5 animals per group. 
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Husbandly 

Animals are housed in groups of two. Feed, water, temperature and humidity are 
determined according to Pharmacology Testing Facility performance standards (SOP's) 
5 which are in accordance with the 1996 Guide for the Care and Use of Laboratory Animals 
(NRC). Animals are acclimated to the facility for at least 7 days prior to experimentation. 
During this time, animals are observed for overall health and sentinels will be bled for 
baseline serology. 

Experimental Groups 

10 

Each solution (VEGF and siNAs) was prepared as a IX solution for final 
concentrations shown in the experimental groups described in Table III. 

siNA Annealing Conditions 

15 siNA sense and antisense strands are annealed for 1 minute in H 2 0 at 

1.67mg/mL/strand followed by a 1 hour incubation at 37°C producing 3.34 mg/mL of 
duplexed siNA. For the 20]Lig/eye treatment, 6 |iLs of the 3.34 mg/mL duplex is injected 
into the eye (see below). The 3.34 mg/mL duplex siNA can then be serially diluted for 
dose response assays. 

20 

Preparation of VEGF Filter Disk 

For corneal implantation, 0.57 mm diameter nitrocellulose disks, prepared from 
0.45 |um pore diameter nitrocellulose filter membranes (Millipore Corporation), were 
25 soaked for 30 min in 1 |uL of 75 jaM VEGF in 82 mM Tris HC1 (pH 6.9) in covered petri 
dishes on ice. Filter disks soaked only with the vehicle for VEGF (83 mM Tris-Cl pH 
6.9) elicit no angiogenic response. 

Corneal surgery 
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The rat corneal model used in this study was a modified from Koch et al. Supra 
and Pandey et al, supra. Briefly, corneas were irrigated with 0.5% povidone iodine 
solution followed by normal saline and two drops of 2% lidocaine. Under a dissecting 
microscope (Leica MZ-6), a stromal pocket was created and a presoaked filter disk (see 
5 above) was inserted into the pocket such that its edge was 1 mm from the corneal limbus. 

Intraconjunctival injection of test solutions 

Immediately after disk insertion, the tip of a 40-50 \xm OD injector (constructed in 
our laboratory) was inserted within the conjunctival tissue 1 mm away from the edge of 

10 the corneal limbus that was directly adjacent to the VEGF-soaked filter disk. Six hundred 
nanoliters of test solution (siNA, inverted control or sterile water vehicle) were dispensed 
at a rate of 1.2 (LiL/min using a syringe pump (Kd Scientific). The injector was then 
removed, serially rinsed in 70% ethanol and sterile water and immersed in sterile water 
between each injection. Once the test solution was injected, closure of the eyelid was 

15 maintained using microaneurism clips until the animal began to recover gross motor 
activity. Following treatment, animals were warmed on a heating pad at 37°C. 

Quantitation of angiogenic response 

Five days after disk implantation, animals were euthanized following im 
20 administration of 0.4 mg/kg atropine and corneas were digitally imaged. The neovascular 
surface area (NSA, expressed in pixels) was measured postmortem from blood-filled 
corneal vessels using computerized morphometry (Image Pro Plus, Media Cybernetics, 
v2.0). The individual mean NSA was determined in triplicate from three regions of 
identical size in the area of maximal neovascularization between the filter disk and the 
25 limbus. The number of pixels corresponding to the blood-filled corneal vessels in these 
regions was summated to produce an index of NSA. A group mean NSA was then 
calculated. Data from each treatment group were normalized to VEGF/siNA vehicle- 
treated control NSA and finally expressed as percent inhibition of VEGF-induced 
angiogenesis. 

30 Statistics 
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After determining the normality of treatment group means, group mean percent 
inhibition of VEGF-induced angiogenesis was subjected to a one-way analysis of 
variance. This was followed by two post-hoc tests for significance including Dunnett's 
(comparison to VEGF control) and Tukey-Kramer (all other group mean comparisons) at 
5 alpha = 0.05. Statistical analyses were performed using JMP v.3.1.6 (SAS Institute). 

Results are graphically represented in Figure 23. As shown in Figure 23, 
VEGFR1 site 4229 active siNA at three concentrations were effective at inhibiting 
angiogenesis compared to the inverted siNA control and the VEGF control. A chemically 
modified version of the VEGFR1 site 4229 active siNA comprising a sense strand having 

10 2'-deoxy-2'-fluoro pyrimidines and ribo purines with 5' and 3' terminal inverted 
deoxyabasic residues (SEQ ID NO: 419) and an antisense strand having having T- 
deoxy-2'-fluoro pyrimidines and ribo purines with a terminal 3 ' -phosphorothioate 
internucleotide linkage (SEQ ID NO: 420), showed similar inhibition. This result shows 
siNA molecules of differing chemically modified composition of the invention are 

1 5 capable of significantly inhibiting angiogenesis in vivo. 

Example 13: RNAi mediated inhibition of EGFR (HERD RNA expression 

siNA constructs (Table I) were tested for efficacy in reducing EGFR (HER1) RNA 
expression in A549 cells. A549 cells were plated approximately 24h before transfection 
in 96-well plates at 5,000-7,500 cells/well, 100 jal/well, such that at the time of 

20 transfection cells are 70-90% confluent. For transfection, annealed siNAs were mixed 
with the transfection reagent (Lipofectamine 2000, hivitrogen) in a volume of 50 |ul/well 
and incubated for 20 min. at room temperature. The siNA transfection mixtures were 
added to cells to give a final siNA concentration of 25 nM in a volume of 150 Each 
siNA transfection mixture was added to 3 wells for triplicate siNA treatments. Cells were 

25 incubated at 37°C for 24h in the continued presence of the siNA transfection mixture. At 
24h, RNA was prepared from each well of treated cells. The supematants with the 
transfection mixtures were first removed and discarded, then the cells wre lysed and RNA 
prepared from each well. Target gene expression following treatment was evaluated by 
RT-PCR for the target gene and for a control gene (36B4, an RNA polymerase subunit) 

30 for normalization. The triplicate data were averaged and the standard deviations 
determined for each treatment. Normalized data were graphed and the percent reduction 
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of target nxRNA by active siNAs in comparison to their respective inverted control siNAs 
was determined. 

Results of this study are shown in Figure 25. A siNA construct comprising 
ribonucleotides and 3'-terminal dithymidine caps (RPI#30988/31064) was compared to a 
5 chemically modified siNA construct comprising 2'-deoxy-2'-fluoro pyrimidine 
nucleotides and purine ribonucleotides in which the sense strand of the siNA is further 
modified with 5' and 3 '-terminal inverted deoxyabasic caps and the antisense strand 
comprises a 3 '-terminal phosphorothioate internucleotide linkage (RPI#3 1300/3 1301), 
which was also compared to a matched chemistry inverted control (RPI#31312/31313). 
10 In addition, the siNA constructs were also compared to untreated cells, cells transfected 
with lipid and scrambled siNA constructs (Scraml and Scram2), and cells transfected 
with lipid alone (transfection control). As shown in the figure, both siNA constructs 
significantly reduce EGFR RNA expression. Additional stabilization chemistries as 
described in Table IV are similarly assayed for activity. 

15 Example 14: RNAi mediated inhibition of PKC-alpha RNA expression 

siNA constructs (Table I) are tested for efficacy in reducing PKC-alpha RNA 
expression in, for example in A549 cells. Cells are plated approximately 24h before 
transfection in 96-well plates at 5,000-7,500 cells/well, 100 pl/well, such that at the time of 
transfection cells are 70-90% confluent. For transfection, annealed siNAs are mixed with 

20 the transfection reagent (Lipofectamine 2000, Invitrogen) in a volume of 50 pl/well and 
incubated for 20 min. at room temperature. The siNA transfection mixtures are added to 
cells to give a final siNA concentration of 25 nM in a volume of 150 pi. Each siNA 
transfection mixture is added to 3 wells for triplicate siNA treatments. Cells are incubated 
at 37° for 24h in the continued presence of the siNA transfection mixture. At 24h, RNA is 

25 prepared from each well of treated cells. The supernatants with the transfection mixtures 
are first removed and discarded, then the cells are lysed and RNA prepared from each well. 
Target gene expression following treatment is evaluated by RT-PCR for the target gene and 
for a control gene (36B4, an RNA polymerase subunit) for normalization. The triplicate 
data is averaged and the standard deviations determined for each treatment. Normalized 

30 data are graphed and the percent reduction of target mRNA by active siNAs in comparison 
to their respective inverted control siNAs was determined. 
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In a non-limiting example, siNA constructs were screened for activity (see Figure 
26) and compared to untreated cells, scrambled siNA control constructs (Scraml and 
Scram2) ? and cells transfected with lipid alone (transfection control). As shown in 
Figure 26, the siNA constructs significantly reduce PKC-alpha RNA expression. Leads 
5 generated from such a screen are then further assayed. In a non-limiting example, siNA 
constructs comprising ribonucleotides and 3 5 -terminal dithymidine caps are assayed along 
with a chemically modified siNA construct comprising 2 5 -deoxy-2 ' -fluoro pyrimidine 
nucleotides and purine ribonucleotides, in which the sense strand of the siNA is further 
modified with 5 5 and 3 '-terminal inverted deoxyabasic caps and the antisense strand 

10 comprises a 3 5 -terminal phosphorothioate intemucleotide linkage. Additional 
stabilization chemistries as described in Table IV are similarly assayed for activity. 
These siNA constructs are compared to appropriate matched chemistry inverted controls. 
In addition, the siNA constructs are also compared to untreated cells, cells transfected 
with lipid and scrambled siNA constructs, and cells transfected with lipid alone 

1 5 (transfection control) . 

Example 15: RNAi mediated inhibition of Myc RNA expression 

siNA constructs (Table I) were tested for efficacy in reducing Myc (c-Myc) RNA 
expression in 293T cells. 293T cells were plated approximately 24h before transfection 
in 96-well plates at 5,000-7,500 cells/well, 100 pl/well, such that at the time of 

20 transfection cells were 70-90% confluent. For transfection, annealed siNAs were mixed 
with the transfection reagent (Lipofectamine 2000, Invitrogen) in a volume of 50 jul/well 
and incubated for 20 min. at room temperature. The siNA transfection mixtures were 
added to cells to give a final siNA concentration of 25 nM in a volume of 150 |il. Each 
siNA transfection mixture was added to 3 wells for triplicate siNA treatments. Cells were 

25 incubated at 37°C for 24h in the continued presence of the siNA transfection mixture. At 
24h, RNA was prepared from each well of treated cells. The supernatants with the 
transfection mixtures were first removed and discarded, then the cells were lysed and 
RNA prepared from each well. Target gene expression following treatment was 
evaluated by RT-PCR for the target gene and for a control gene (36B4, an RNA 

30 polymerase subunit) for normalization. The triplicate data were averaged and the 
standard deviations determined for each treatment. Normalized data were graphed and 
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the percent reduction of target mRNA by active siNAs in comparison to their respective 
inverted control siNAs was determined. 

Results of this study are shown in Figure 27. A screen of siNA constructs was 
compared to untreated cells, scrambled siNA control constructs (Scram 1 and Scram2), 
5 and cells transfected with lipid alone (transfection control). As shown in the figure, three 
of the siNA constructs (RPI 30993/31069; RPI 30995/31071; and RPI 30996/31072) 
significantly reduce c-Myc RNA expression. Additional stabilization chemistries as 
described in Table IV are similarly assayed for activity. 

Example 16: RNAi mediated inhibition of BCL2 RNA expression 

10 siNA constructs (Table I) are tested for efficacy in reducing BCL2 RNA expression 

in, for example, A549 cells. Cells are plated approximately 24h before transfection in 96- 
well plates at 5,000-7,500 cells/well, 100 pl/well, such that at the time of transfection 
cells are 70-90% confluent. For transfection, annealed siNAs are mixed with the 
transfection reagent (Lipofectamine 2000, Invitrogen) in a volume of 50 pl/well and 

15 incubated for 20 min. at room temperature. The siNA transfection mixtures are added to 
cells to give a final siNA concentration of 25 nM in a volume of 150 pi. Each siNA 
transfection mixture is added to 3 wells for triplicate siNA treatments. Cells are 
incubated at 37° for 24h in the continued presence of the siNA transfection mixture. At 
24h, RNA is prepared from each well of treated cells. The supernatants with the 

20 transfection mixtures are first removed and discarded, then the cells are lysed and RNA 
prepared from each well. Target gene expression following treatment is evaluated by RT- 
PCR for the target gene and for a control gene (36B4, an RNA polymerase subunit) for 
normalization. The triplicate data is averaged and the standard deviations determined for 
each treatment. Normalized data are graphed and the percent reduction of target mRNA 

25 by active siNAs in comparison to their respective inverted control siNAs is determined. 

In a non-limiting example, A549 cells were transfected with 0.25 ug/well of lipid 
complexed with 25 nM siNA. A siNA construct comprising ribonucleotides and 3'- 
terminal dithymidine caps (RPI#30998/31074) was tested along with a chemically 
modified siNA construct comprising 2 ? -deoxy-2 5 -fluoro pyrimidine nucleotides and 
30 purine ribonucleotides in which the sense strand of the siNA is further modified with 5' 
and 3'-tenninal inverted deoxyabasic caps and the antisense strand comprises a 3 5 - 
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terminal phosphorothioate internucleotide linkage (RPI#3 1368/3 1369), which was also 
compared to a matched chemistry inverted control (RPI#3 1370/3 1371) and a chemically 
modified siNA construct comprising 2'-deoxy-2 ? -fluoro pyrimidine and 2 ? -deoxy-2'- 
fluoro purine nucleotides in which the sense strand of the siNA is further modified with 
5 5' and 3 5 -terminal inverted deoxyabasic caps and the antisense strand comprises a 3'- 
terminal phosphorothioate internucleotide linkage (RPI#3 1372/3 1373) which was also 
compared to a matched chemistry inverted control (RPI#3 1374/3 1375). In addition, the 
siNA constructs were also compared to untreated cells, cells transfected with lipid and 
scrambled siNA constructs (Scraml and Scram2), and cells transfected with lipid alone 
10 (transfection control). As shown in Figure 28, the siNA constructs significantly reduce 
BCL2 RNA expression compared to scrambled, untreated, and transfection controls. 
Additional stabilization chemistries as described in Table IV are similarly assayed for 
activity. 

Example 17: RNAi mediated inhibition of CHK-1 RNA expression 

15 siNA constructs (Table I) were tested for efficacy in reducing CHK-1 RNA 

expression in A549 cells. A549 cells were plated approximately 24h before transfection 
in 96-well plates at 5,000-7,500 cells/well, 100 jxl/well, such that at the time of 
transfection cells are 70-90% confluent. For transfection, annealed siNAs were mixed 
with the transfection reagent (Lipofectamine 2000, Invitrogen) in a volume of 50 pl/well 

20 and incubated for 20 min. at room temperature. The siNA transfection mixtures were 
added to cells to give a final siNA concentration of 25 nM in a volume of 150 (xl. Each 
siNA transfection mixture was added to 3 wells for triplicate siNA treatments. Cells were 
incubated at 37° for 24h in the continued presence of the siNA transfection mixture. At 
24h, RNA was prepared from each well of treated cells. The supematants with the 

25 transfection mixtures were first removed and discarded, then the cells were lysed and 
RNA prepared from each well. Target gene expression following treatment was 
evaluated by RT-PCR for the target gene and for a control gene (36B4, an RNA 
polymerase subunit) for normalization. The triplicate data were averaged and the 
standard deviations determined for each treatment. Normalized data were graphed and 

30 the percent reduction of target mRNA by active siNAs in comparison to their respective 
inverted control siNAs was determined. 
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Results of this study are shown in Figure 29. A siNA construct comprising 
ribonucleotides and 3 5 -terminal dithymidine caps (RPI#3 1003/3 1079) and a chemically 
modified siNA construct comprising 2'-deoxy-2'-fluoro pyrimidine nucleotides and 
purine ribonucleotides in which the sense strand of the siNA is further modified with 5 5 
and 3 '-terminal inverted deoxyabasic caps and in which the antisense strand comprises a 
3 '-terminal phosphorothioate internucleotide linkage (RPI#3 1302/3 1303), were compared 
to a matched chemistry inverted control (RPI#31314/31325). hi addition, the siNA 
constructs were also compared to untreated cells, cells transfected with lipid and 
scrambled siNA constructs (Scraml and Scram2), and cells transfected with lipid alone 
(transfection control). As shown in the figure, both siNA constructs significantly reduce 
CHK-1 RNA expression compared to appropriate controls. Additional stabilization 
chemistries as described in Table IV are similarly assayed for activity. 

Example 18: RNAi mediated inhibition of B ACE RNA expression 

siNA constructs (Table I) are tested for efficacy in reducing B ACE RNA expression 
in, for example in A549 cells. Cells are plated approximately 24h before transfection in 96- 
well plates at 5,000-7,500 cells/well, 100 jil/well, such that at the time of transfection cells 
are 70-90% confluent. For transfection, annealed siNAs are mixed with the transfection 
reagent (Lipofectamine 2000, Invitrogen) in a volume of 50 |il/well and incubated for 20 
min. at room temperature. The siNA transfection mixtures are added to cells to give a final 
siNA concentration of 25 nM in a volume of 150 pi Each siNA transfection mixture is 
added to 3 wells for triplicate siNA treatments. Cells are incubated at 37°C for 24h in the 
continued presence of the siNA transfection mixture. At 24h, RNA is prepared from each 
well of treated cells. The supernatants with the transfection mixtures are first removed and 
discarded, then the cells are lysed and RNA prepared from each well. Target gene 
expression following treatment is evaluated by RT-PCR for the target gene and for a control 
gene (36B4, an RNA polymerase subunit) for normalization. The triplicate data is averaged 
and the standard deviations determined for each treatment. Normalized data are graphed 
and the percent reduction of target mRNA by active siNAs in comparison to their 
respective inverted control siNAs was determined. 

In a non-limiting example, siNA constructs were screened for activity (see Figure 
30) and compared to untreated cells, scrambled siNA control constructs (Scraml and 
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Scram2), and cells transfected with lipid alone (transfection control). As shown in 
Figure 30, the siNA constructs significantly reduce BACE RNA expression. Leads 
generated from such a screen are then further assayed. In a non-limiting example, siNA 
constructs comprising ribonucleotides and 3 '-terminal dithymidine caps are assayed along 
with a chemically modified siNA construct comprising 2'-deoxy-2'-fluoro pyrimidine 
nucleotides and purine ribonucleotides, in which the sense strand of the siNA is further 
modified with 5' and 3 '-terminal inverted deoxyabasic caps and the antisense strand 
comprises a 3 '-terminal phosphorothioate internucleotide linkage. Additional 
stabilization chemistries as described in Table IV are similarly assayed for activity. 
These siNA constructs are compared to appropriate matched chemistry inverted controls. 
In addition, the siNA constructs are also compared to untreated cells, cells transfected 
with lipid and scrambled siNA constructs, and cells transfected with lipid alone 
(transfection control). 

Exam ple 19: RNAi mediated inhibition of cvclin Dl RNA expression 

siNA constructs (Table I) were tested for efficacy in reducing cyclin Dl RNA 
expression in A549 cells. A549 cells were plated approximately 24h before transfection 
in 96-well plates at 5,000-7,500 cells/well, 100 ul/well, such that at the time of 
transfection cells are 70-90% confluent. For transfection, annealed siNAs were mixed 
with the transfection reagent (Lipofectamine 2000, frivitrogen) in a volume of 50 ul/well 
and incubated for 20 min. at room temperature. The siNA transfection mixtures were 
added to cells to give a final siNA concentration of 25 nM in a volume of 150 ul. Each 
siNA transfection mixture was added to 3 wells for triplicate siNA treatments. Cells were 
incubated at 37° for 24h in the continued presence of the siNA transfection mixture. At 
24h, RNA was prepared from each well of treated cells. The supernatants with the 
transfection mixtures were first removed and discarded, then the cells were lysed and 
RNA prepared from each well. Target gene expression following treatment was 
evaluated by RT-PCR for the target gene and for a control gene (36B4, an RNA 
polymerase subunit) for normalization. The triplicate data were averaged and the 
standard deviations determined for each treatment. Normalized data were graphed and 
the percent reduction of target mRNA by active siNAs in comparison to their respective 
inverted control siNAs was determined. 
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Results of this study are shown in Figure 31. A siNA construct comprising 
ribonucleotides and 3'-terminal dithymidine caps (RPI#3 098 8/3 1064) was assayed along 
with a chemically modified siNA construct comprising 2'-deoxy-2'-fluoro pyrimidine 
nucleotides and purine ribonucleotides in which the sense strand of the siNA is further 
modified with 5' and 3 '-terminal inverted deoxyabasic caps and the antisense strand 
comprises a 3'-terminal phosphorothioate internucleotide linkage (RPI#31300/3130), 
which was also compared to a matched chemistry inverted control (RPI#31312/31313). 
In addition, the siNA constructs were also compared to untreated cells, cells transfected 
with lipid and scrambled siNA constructs (Scraml and Scram2), and cells transfected 
with lipid alone (transfection control). As shown in the figure, both siNA constructs 
significantly reduce cyclin Dl RNA expression. Additional stabilization chemistries as 
described in Table IV are similarly assayed for activity. 

Example 20: RNAi medi ated inhibition of PTP-1B RNA expression 

siNA constructs (Table I) were tested for efficacy in reducing PTP-1B RNA 
expression in A549 cells. A549 cells were plated approximately 24h before transfection 
in 96-well plates at 5,000-7,500 cells/well, 100 ul/well, such that at the time of 
transfection cells are 70-90% confluent. For transfection, annealed siNAs were mixed 
with the transfection reagent (Lipofectamine 2000, Invitrogen) in a volume of 50 ul/well 
and incubated for 20 min. at room temperature. The siNA transfection mixtures were 
added to cells to give a final siNA concentration of 25 nM in a volume of 150 ul. Each 
siNA transfection mixture was added to 3 wells for triplicate siNA treatments. Cells were 
incubated at 37° for 24h in the continued presence of the siNA transfection mixture. At 
24h, RNA was prepared from each well of treated cells. The supernatants with the 
transfection mixtures were first removed and discarded, then the cells were lysed and 
RNA prepared from each well. Target gene expression following treatment was 
evaluated by RT-PCR for the target gene and for a control gene (36B4, an RNA 
polymerase subunit) for normalization. The triplicate data were averaged and the 
standard deviations determined for each treatment. Normalized data were graphed and 
the percent reduction of target mRNA by active siNAs in comparison to their respective 
inverted control siNAs was determined. 
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Results of this study are shown in Figure 32. A siNA construct comprising 
ribonucleotides and 3 '-terminal dithymidine caps (RPI#3 101 8/3 1094) was assayed along 
with a chemically modified siNA construct comprising 2'-deoxy-2'-fluoro pyrimidine 
nucleotides and purine ribonucleotides in which the sense strand of the siNA is further 
modified with 5' and 3 '-terminal inverted deoxyabasic caps and the antisense strand 
comprises a 3 '-terminal phosphorothioate internucleotide linkage (RPI#31306/31307), 
which was also compared to a matched chemistry inverted control (RPI#31318/31319). 
In addition, the siNA constructs were also compared to untreated cells, cells transfected 
with lipid and scrambled siNA constructs (Scraml and Scram2), and cells transfected 
with lipid alone (transfection control). As shown in the figure, both siNA constructs 
significantly reduce PTP-1B RNA expression. Additional stabilization chemistries as 
described in Table IV are similarly assayed for activity. 

Example 21: RNAi mediated inhibition of ERG2 RNA expression 

siNA constructs (Table I) are tested for efficacy in reducing ERG2 RNA expression 
in, for example in DLD1 cells. Cells are plated approximately 24h before transfection in 
96-well plates at 5,000-7,500 cells/well, 100 unwell, such that at the time of transfection 
cells are 70-90% confluent. For transfection, annealed siNAs are mixed with the 
transfection reagent (Lipofectamine 2000, Invitrogen) in a volume of 50 ul/well and 
incubated for 20 min. at room temperature. The siNA transfection mixtures are added to 
cells to give a final siNA concentration of 25 nM in a volume of 150 ul. Each siNA 
transfection mixture is added to 3 wells for triplicate siNA treatments. Cells are incubated 
at 37° for 24h in the continued presence of the siNA transfection mixture. At 24h, RNA is 
prepared from each well of treated cells. The supernatants with the transfection mixtures 
are first removed and discarded, then the cells are lysed and RNA prepared from each well. 
Target gene expression following treatment is evaluated by RT-PCR for the target gene and 
for a control gene (36B4, an RNA polymerase subunit) for normalization. The triplicate 
data is averaged and the standard deviations determined for each treatment. Normalized 
data are graphed and the percent reduction of target mRNA by active siNAs in comparison 
to their respective inverted control siNAs was determined. 

In a non-limiting example, siNA constructs were screened for activity (see Figure 
33) and compared to untreated cells, scrambled siNA control constructs (Scraml and 
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Scram2), and cells transfected with lipid alone (transfection control). As shown in 
Figure 33, the siNA constructs significantly reduce of ERG2 RNA expression. Leads 
generated from such a screen are then further assayed. In a non-limiting example, siNA 
constructs comprising ribonucleotides and 3 '-terminal dithymidine caps are assayed along 
5 with a chemically modified siNA construct comprising 2 5 -deoxy-2'-fluoro pyrimidine 
nucleotides and purine ribonucleotides, in which the sense strand of the siNA is further 
modified with 5' and 3 5 -terminal inverted deoxyabasic caps and the antisense strand 
comprises a 3 5 -terminal phosphorothioate internucleotide linkage. Additional 
stabilization chemistries as described in Table IV are similarly assayed for activity. 
10 These siNA constructs are compared to appropriate matched chemistry inverted controls. 
In addition, the siNA constructs are also compared to untreated cells, cells transfected 
with lipid and scrambled siNA constructs, and cells transfected with lipid alone 
(transfection control). Additional stabilization chemistries as described in Table IV are 
similarly assayed for activity. 

15 Example 22: RNAi mediated inhibition of PCNA RNA expression 

siNA constructs (Table I) were tested for efficacy in reducing PCNA RNA 
expression in A549 cells. A549 cells were plated approximately 24h before transfection 
in 96-well plates at 5,000-7,500 cells/well, 100 ^il/well, such that at the time of 
transfection cells are 70-90% confluent. For transfection, annealed siNAs were mixed 

20 with the transfection reagent (Lipofectamine 2000, Invitrogen) in a volume of 50 jul/well 
and incubated for 20 min. at room temperature. The siNA transfection mixtures were 
added to cells to give a final siNA concentration of 25 nM in a volume of 150 jutl. Each 
siNA transfection mixture was added to 3 wells for triplicate siNA treatments. Cells were 
incubated at 37° for 24h in the continued presence of the siNA transfection mixture. At 

25 24h, RNA was prepared from each well of treated cells. The supernatants with the 
transfection mixtures were first removed and discarded, then the cells were lysed and 
RNA prepared from each well. Target gene expression following treatment was 
evaluated by RT-PCR for the target gene and for a control gene (36B4, an RNA 
polymerase subunit) for nonnalization. The triplicate data were averaged and the 

30 standard deviations determined for each treatment. Normalized data were graphed and 
the percent reduction of target mRNA by active siNAs in comparison to their respective 
inverted control siNAs was determined. 
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Results of this study are shown in Figure 34. A siNA construct comprising 
ribonucleotides and 3 '-terminal dithymidine caps (RPI#31035/31111) was assayed along 
with a chemically modified siNA construct comprising 2 ' -deoxy-2 ' -fluoro pyrimidine 
nucleotides and purine ribonucleotides in which the sense strand of the siNA is further 
5 modified with 5' and 3 '-terminal inverted deoxyabasic caps and the antisense strand 
comprises a 3 5 -terminal phosphorothioate intemucleotide linkage (RPI#3 13 10/3 1311), 
which was also compared to a matched chemistry inverted control (RPI#3 1322/3 1323). 
In addition, the siNA constructs were also compared to untreated cells, cells transfected 
with lipid and scrambled siNA constructs (Scraml and Scram2), and cells transfected 
10 with lipid alone (transfection control). As shown in the figure, both siNA constructs 
significant reduce PCNA RNA expression. Additional stabilization chemistries as 
described in Table IV are similarly assayed for activity. 

Example 23: Indications 

The siNA molecules of the invention can be used to treat a variety of diseases and 
15 conditions through modulation of gene expression. Using the methods described herein, 
chemically modified siNA molecules can be designed to modulate the expression any 
number of target genes, including but not limited to genes associated with cancer, 
metabolic diseases, infectious diseases such as viral, bacterial or fungal infections, 
neurologic diseases, musculoskeletal diseases, diseases of the immune system, diseases 
20 associated with signaling pathways and cellular messengers, and diseases associated with 
transport systems including molecular pumps and channels. 

Non-limiting examples of various viral genes that can be targeted using siRNA 
molecules of the invention include Hepatitis C Virus (HCV, for example Genbank 
Accession Nos: D11168, D50483.1, L38318 and S82227), Hepatitis B Virus (HBV, for 

25 example GenBank Accession No. AF100308.1), Human Immunodeficiency Virus type 1 
(HIV-1, for example GenBank Accession No. U51188), Human Immunodeficiency Virus 
type 2 (HIV-2, for example GenBank Accession No. X60667), West Nile Virus (WNV 
for example GenBank accession No. NC_001563), cytomegalovirus (CMV for example 
GenBank Accession No. NCJ301347), respiratory syncytial virus (RSV for example 

30 GenBank Accession No. NC_001781), influenza virus (for example example GenBank 
Accession No. AF037412, rhinovirus (for example, GenBank accession numbers: 
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D00239, X02316, X01087, L24917, M16248, K02121, X01087), papillomavirus (for 
example GenBank Accession No. NC_001353), Herpes Simplex Virus (HSV for 
example GenBank Accession No. NC_001345), and other viruses such as HTLV (for 
example GenBank Accession No. AJ430458). Due to the high sequence variability of 
5 many viral genomes, selection of siRNA molecules for broad therapeutic applications 
would likely involve the conserved regions of the viral genome. Nonlimiting examples of 
conserved regions of the viral genomes include but are not limited to 5 '-Non Coding 
Regions (NCR), 3 ? - Non Coding Regions (NCR) and/or internal ribosome entry sites 
(IRES). siRNA molecules designed against conserved regions of various viral genomes 
10 will enable efficient inhibition of viral replication in diverse patient populations and may 
ensure the effectiveness of the siRNA molecules against viral quasi species which evolve 
due to mutations in the non-conserved regions of the viral genome. 

Non-limiting examples of human genes that can be targeted using siRNA molecules 
of the invention using methods described herein include any human RNA sequence, for 

15 example those commonly referred to by Genbank Accession Number. These RNA 
sequences can be used to design siRNA molecules that inhibit gene expression and 
therefore abrogate diseases, conditions, or infections associated with expression of those 
genes. Such non-limiting examples of human genes that can be targeted using siRNA 
molecules of the invention include VEGFr (VEGFr-1 for example GenBank Accession 

20 No. XM_067723, VEGFr-2 for example GenBank Accession No. AF063658), HER1, 
HER2, HER3, and HER4 (for example Genbank Accession Nos: NM_005228, 
NMJ304448, NM_001982, and NM_005235 respectively), telomerase (TERT, for 
example GenBank Accession No. NM_003219), telomerase RNA (for example GenBank 
Accession No. U86046), NFkappaB, Rel-A (for example GenBank Accession No. 

25 NM_005228), NOGO (for example GenBank Accession No. AB020693), NOGOr (for 
example GenBank Accession No. XM_0 15620), RAS (for example GenBank Accession 
No. NM_004283), RAF (for example GenBank Accession No. XM_033884), CD20 (for 
example GenBank Accession No. X07203), METAP2 (for example GenBank Accession 
No. NM_003219), CLCA1 (for example GenBank Accession No. NM_001285) , 

30 phospholamban (for example GenBank Accession No. NM_002667), PTP1B (for 
example GenBank Accession No. M31724), and others, for example, those shown in 
Table III. 
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The siNA molecule of the invention can also be used in a variety of agricultural 
applications involving modulation of endogenous or exogenous gene expression in plants 
using siNA, including use as insecticidal, antiviral and anti-fungal agents or modulate 
plant traits such as oil and starch profiles and stress resistance. 

5 Example 24: Diagnostic uses 

The siNA molecules of the invention can be used in a variety of diagnostic 
applications, such as in the identification of molecular targets (e.g., RNA) in a variety of 
applications, for example, in clinical, industrial, environmental, agricultural and/or 
research settings. Such diagnostic use of siNA molecules involves utilizing reconstituted 

10 RNAi systems, for example, using cellular lysates or partially purified cellular lysates. 
siNA molecules of this invention can be used as diagnostic tools to examine genetic drift 
and mutations within diseased cells or to detect the presence of endogenous or exogenous, 
for example viral, RNA in a cell. The close relationship between siNA activity and the 
structure of the target RNA allows the detection of mutations in any region of the 

15 molecule, which alters the base-pairing and three-dimensional structure of the target 
RNA. By using multiple siNA molecules described in this invention, one can map 
nucleotide changes, which are important to RNA structure and function in vitro, as well 
as in cells and tissues. Cleavage of target RNAs with siNA molecules can be used to 
inhibit gene expression and define the role of specified gene products in the progression 

20 of disease or infection. In this manner, other genetic targets can be defined as important 
mediators of the disease. These experiments will lead to better treatment of the disease 
progression by affording the possibility of combination therapies (e.g., multiple siNA 
molecules targeted to different genes, siNA molecules coupled with known small 
molecule inhibitors, or intermittent treatment with combinations siNA molecules and/or 

25 other chemical or biological molecules). Other in vitro uses of siNA molecules of this 
invention are well known in the art, and include detection of the presence of mRNAs 
associated with a disease, infection, or related condition. Such RNA is detected by 
determining the presence of a cleavage product after treatment with a siNA using 
standard methodologies, for example, fluorescence resonance emission transfer (FRET). 

30 In a specific example, siNA molecules that cleave only wild-type or mutant forms 

of the target RNA are used for the assay. The first siNA molecules {i.e., those that cleave 
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only wild-type forms of target RNA) are used to identify wild-type RNA present in the 
sample and the second siNA molecules (i.e., those that cleave only mutant forms of target 
RNA) are used to identify mutant RNA in the sample. As reaction controls, synthetic 
substrates of both wild-type and mutant RNA are cleaved by both siNA molecules to 
5 demonstrate the relative siNA efficiencies in the reactions and the absence of cleavage of 
the "non-targeted" RNA species. The cleavage products from the synthetic substrates 
also serve to generate size markers for the analysis of wild-type and mutant RNAs in the 
sample population. Thus, each analysis requires two siNA molecules, two substrates and 
one unknown sample, which is combined into six reactions. The presence of cleavage 

10 products is determined using an RNase protection assay so that full-length and cleavage 
fragments of each RNA can be analyzed in one lane of a polyacrylamide gel. It is not 
absolutely required to quantify the results to gain insight into the expression of mutant 
RNAs and putative risk of the desired phenotypic changes in target cells. The expression 
of raRNA whose protein product is implicated in the development of the phenotype (i.e., 

15 disease related or infection related) is adequate to establish risk. If probes of comparable 
specific activity are used for both transcripts, then a qualitative comparison of RNA levels 
is adequate and decreases the cost of the initial diagnosis. Higher mutant form to wild- 
type ratios are correlated with higher risk whether RNA levels are compared qualitatively 
or quantitatively. 

20 All patents and publications mentioned in the specification are indicative of the 

levels of skill of those skilled in the art to which the invention pertains. All references 
cited in this disclosure are incorporated by reference to the same extent as if each 
reference had been incorporated by reference in its entirety individually. 

One skilled in the art would readily appreciate that the present invention is well 
25 adapted to carry out the objects and obtain the ends and advantages mentioned, as well as 
those inherent therein. The methods and compositions described herein as presently 
representative of preferred embodiments are exemplary and are not intended as 
limitations on the scope of the invention. Changes therein and other uses will occur to 
those skilled in the art, which are encompassed within the spirit of the invention, are 
30 defined by the scope of the claims. 
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It will be readily apparent to one skilled in the art that varying substitutions and 
modifications can be made to the invention disclosed herein without departing from the 
scope and spirit of the invention. Thus, such additional embodiments are within the scope 
of the present invention and the following claims. The present invention teaches one 
skilled in the art to test various combinations and/or substitutions of chemical 
modifications described herein toward generating nucleic acid constructs with improved 
activity for mediating RNAi activity. Such improved activity can comprise improved 
stability, improved bioavailability, and/or improved activation of cellular responses 
mediating RNAi. Therefore, the specific embodiments described herein are not limiting 
and one skilled in the art can readily appreciate that specific combinations of the 
modifications described herein can be tested without undue experimentation toward 
identifying siNA molecules with improved RNAi activity. 

The invention illustratively described herein suitably can be practiced in the 
absence of any element or elements, limitation or limitations that are not specifically 
disclosed herein. Thus, for example, in each instance herein any of the terms 
"comprising", "consisting essentially of, and "consisting of" may be replaced with either 
of the other two terms. The terms and expressions which have been employed are used as 
terms of description and not of limitation, and there is no intention that in the use of such 
terms and expressions of excluding any equivalents of the features shown and described 
or portions thereof, but it is recognized that various modifications are possible within the 
scope of the invention claimed. Thus, it should be understood that although the present 
invention has been specifically disclosed by preferred embodiments, optional features, 
modification and variation of the concepts herein disclosed may be resorted to by those 
skilled in the art, and that such modifications and variations are considered to be within 
the scope of this invention as defined by the description and the appended claims. 

In addition, where features or aspects of the invention are described in terms of 
Markush groups or other grouping of alternatives, those skilled in the art will recognize 
that the invention is also thereby described in terms of any individual member or 
subgroup of members of the Markush group or other group. 
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Table II 



Reagent 


Equivalents 


Amount 


Wait Time* DNA 


Wait Time* 2 , -0-methyI 


Wait Time*RNA 


Phn^nhnrpmiHi+p»c: 

I 1 lUOpi IKJl ul 1 U 1 LCD 


u.o 


163 uL 


45 sec 


2.5 min 


7.5 min 


S-Ethyl Tetrazole 


23.8 


238 uL 


45 sec 


2.5 min 


7.5 min 


Acetic Anhydride 


100 


233 uL 


5 sec 


5 sec 


5 sec 


A/-Methyl 
Imidazole 


186 


233 pL 


5 sec 


5 sec 


5 sec 


TCA 


176 


2.3 mL 


21 sec 


21 sec 


21 sec 


Iodine 


11.2 


1.7 mL 


.45 sec 


45 sec 


45 sec 


Beaucage 


12.9 


645 pL 


100 sec 


300 sec 


300 sec 


J Acetonitrile 


NA 


6.67 mL 


NA 


NA 


NA 




B. 0.2 umol Synthesis Cycle ABI 394 Instrument 




Reagent 


Equivalents 


Amount 


Wait Time* DNA 


Wait Time* 2'-0-methyl 


Wait Time*RNA 


Phosphoramidites 


15 


31 uL 


45 sec 


233 sec 


465 sec 


S-Ethyl Tetrazole 


38.7 


31 uL 


45 sec 


233 min 


465 sec 


Acetic Anhydride 


655 


124 UL 


5 sec 


5 sec 


5 sec 


/V-Methyl 
Imidazole 


1245 


124 uL 


5 sec 


5 sec 


5 sec 


TCA 


700 


732 pL 


10 sec 


10 sec 


10 sec 


Iodine 


20.6 


244 pL 


15 sec 


15 sec 


15 sec 


Beaucage 


7.7 


232 uL 


100 sec 


300 sec 


300 sec 


Acetonitrile 


NA 


2.64 mL 


NA 


NA 


NA 



Reagent 



Phosphoramidites 22/33/66 



EquivalentsrDNA/ 
2'-0-methyI/Ribo 



S-Ethyl Tetrazole 



Acetic Anhydride 



70/105/210 



C. 0.2 pmol Synthesis Cycle 96 well Instrument 



Amount: DNA/2'-0- 
methyl/Ribo 



40/60/120 uL 



265/265/265 



40/60/120 uL 



50/50/50 uL 



Wait Time* DNA 



60 i 



Wait Time* 2'-0- 
methyl 



180 sec 



60 sec 



10 sec 



180 min 



10 sec 



Wait Time* Ribo 



360sec 



360 sec 



10 sec 



A/-Methyl 
Imidazole 



502/502/502 



50/50/50 pL 



10 sec 



10 sec 



10 sec 



TCA 



238/475/475 



250/500/500 pL 



15 sec 



Iodine 



15 sec 



6.8/6.8/6.8 



80/80/80 pL 



15 sec 



30 sec 



Beaucage 



34/51/51 



30 sec 



80/120/120 



Acetonitrile 



100 sec 



NA 



200 sec 



1150/1150/1150 pL 



NA 



NA 



30 sec 



200 sec 



NA 



Wait time does not include contact time during delivery. 
Tandem synthesis utilizes double coupling of linker molecule 
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Table III 



Group 


Solution on 
Filter (1.0 
uL) 


Stock VEGF 
concentration 


Number 
Animals 


Injectate 
( 6. 0 u L) 


Dose 


Cone, 
injectate 


1 


Tris-Cl pH 
6.9 


NA 


5 


water 


NA 


NA 


2 


R&D Systems 
VEGF-carrier 
free 
75 uM 


3.53 ug/uL 


5 


water 


NA 


NA 


3 


R&D Systems 
VEGF-carrier 
free 
75 uM 


3.53 ug/uL 


5 


Site 2340 
Stabl 
siRNA 


10 

no*/ pt/p 


1.67 

I I CF / 1 1 T 


4 


R&D Systems 
VEGF-carrier 
free 
75 uM 


3.53 ug/uL 


5 


Site 2340 
Stabl 

' — * LCI kJ JL 

siRNA 


3 


0.5 

I i (~r / i i T 


5 


R&D Systems 
VEGF-carrier 
free 
75 uM 


3.53 ug/ uL 


5 


Site 2340 
Stabl 
siRNA 


i 

M-g/ e y e 


0.167 

1 1 CT / 1 1 T 


6 


R&D Systems 
VEGF-carrier 
free 
75 uM 


3.53 ug/uL 


5 


Inactive 
Site 2340 
Stabl 
siRNA 


10 


1.67 

1 1 CT / 1 1 T 


7 


R&D Systems 
VEGF-carrier 
free 
75 uM 


3.53 ug/uL 


5 


Inactive 
Site 2340 
Stabl 
siRNA 


3 

H.g/eye 


0.5 
Lie:/ uL 


8 


R&D Systems 
VEGF-carrier 
free 
75 uM 


3.53 ug/uL 


5 


Inactive 
Site 2340 
Stabl 
siRNA 


1 

ug/eye 


0.167 
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Table IV 

Non-limiting examples of Stabilization Chemistries for chemically modified siNA 
constructs 



t^nemistry 


pyrrolidine 


Purine 


cap 


p=S 


Strand 


3ldD J. 


KlDO 


Ribo 




5 at 5 '-end 
1 at 3 '-end 


S/AS 


olUD L 


Kibo 


Ribo 




All 
linkages 


Usually AS 




2'-fluoro 


T"i *1 

Ribo 




4 at 5 '-end 
4 at 3 '-end 


Usually S 




z -iiuoro 


Kibo 


5 and 3 - 
ends 




Usually S 


"Stab 5" 


2'-fluoro 


Ribo 




1 at 3 '-end 


Usually AS 


"Stab 6" 


2'-0-Methyl 


Ribo 


5' and 3'- 
ends 




Usually S 


"Stab 7" 


2 9 ~fluoro 


2'-deoxy 


5' and 3'- 
ends 




Usually S 


"Stab 8" 


2'-fluoro 


2'-0- 
Methyl 




1 at 3 '-end 


Usually AS 


"Stab 9" 


Ribo 


Ribo 


5' and 3'- 
ends 




Usually S 


"Stab 10" 


Ribo 


Ribo 




1 at 3 '-end 


Usually AS 


"Stab 11" 


2'-fluoro 


2'~deoxy 


- 


1 at 3 '-end 


Usually AS 


CAP - any terminal cap, see for example Figure 10. 





All Stab 1-11 chemistries can comprise 3 '-terminal thymidine (TT) residues 

AH Stab 1-11 chemistries typically comprise 21 nucleotides, but can vary as described 
herein. 



S = sense strand 

AS = antisense strand 



176 



WO 03/074654 



PCT/US03/05028 



Table V 



Acc# 


Description 

— _17 


NM_002825 


Homo sapiens pleiotrophin (heparin binding growth factor 8, neurite growth- 
promoting factor 1) (PTN), mRNA 


NM 033418 


Homo sapiens hypothetical protein MGC9084 (MGC9084), mRNA 


NM 033111 


Homo sapiens LOC88523 (LOC88523), mRNA 


NM_032564 


Homo sapiens diacylglycerol O-acyltransferase homolog 2 (mouse) (DGAT2), 
mRNA 


NM 032311 


Homo sapiens KIAA1649 protein (KIAA1649), mRNA 


NM 022130 


Homo sapiens golgi phosphoprotein 3 (coat-protein) (GOLPH3), mRNA 


NM 021980 


Homo sapiens optineurin (OPTN), mRNA 


NM_000660 


Homo sapiens transfoiming growth factor, beta 1 (Camurati-Engelmann disease) 
(TGFB1), mRNA 


NM. 020423 


Homo sapiens hypothetical protein LOC57147 (LOC57147), mRNA 


NM_020351 


Homo sapiens smooth muscle cell-expressed and macrophage conditioned 
medium-induced protein smag-64 (LOC57086), mRNA 


NM 019556 


Homo sapiens hypothetical protein dJ473B4 (DJ473B4), mRNA 


NM_0 18676 


Homo sapiens TMTSP for transmembrane molecule with thrombospondin 
module (LOC55901), mRNA 


NM_0 16265 


Homo sapiens GIOT-3 for gonadotropin inducible transcription repressor-3 
(GIOT-3), mRNA 


NM 016531 


Homo sapiens Kruppel-like factor 3 (basic) (KLF3), mRNA 


NM 016372 


Homo sapiens seven transmembrane domain orphan receptor (TPRA40), mRNA 


NM 016211 


Homo sapiens yeast Sec3 lp homolog (KIAA0905), mRNA 


NM 014933 


Homo sapiens yeast Sec3 lp homolog (KIAA0905), mRNA 


NM_0 14706 


Homo sapiens squamous cell carcinoma antigen recognised by T cells 3 
(SART3), mRNA 


NMJH4463 


Homo sapiens Lsm3 protein (LSM3), mRNA 


NM_014288 


Homo sapiens integrin beta 3 binding protein (beta3-endonexin) (ITGB3BP), 
mRNA 


NM_0 13443 


Homo sapiens CMP-NeuAC:(beta)-N-acetylgalactosaminide (alpha)2,6- 
sialyltransferase member VI (VI), mRNA 


NM_0 12404 


Homo sapiens pp32 related 2 (PP32R2), mRNA 


NM 012403 


Homo sapiens pp32 related 1 (PP32R1), mRNA 


NM_006710 


Homo sapiens COP9 homolog (COP9) 5 mRNA 


NM 006117 


Homo sapiens peroxisomal D3,D2-enoyl-CoA isomerase (PECI), mRNA 


NM 005839 


Homo sapiens serine/arginine repetitive matrix 1 (SRRM1), mRNA 


NM_004264 


Homo sapiens SRB7 suppressor of RNA polymerase B homolog (yeast) 
(SURB7), mRNA 


NM_003714 


Homo sapiens stanniocalcin 2 (STC2), mRNA 


NM 003122 


Homo sapiens serine protease inhibitor, Kazal type 1 (SPINK1), mRNA 


NM_003690 


Homo sapiens protein kinase, interferon-inducible double stranded RNA 
dependent activator (PRKRA), mRNA 


NM_0 15526 


Homo sapiens CLIP- 170 -related protein (CLIPR-59), mRNA 


NM_033401 


Homo sapiens cell recognition protein CASPR4 (CASPR4), mRNA 


NM 023037 


Homo sapiens hypothetical protein CG003 (13CDNA73), mRNA 


NM 021817 


Homo sapiens brain link protein- 1 (BRAL1), mRNA 


NM_0 16222 


Homo sapiens DEAD-box protein abstrakt (ABS), mRNA 


NM 003744 


Homo sapiens numb homolog (Drosophila) (NUMB), mRNA 


NM 032682 


Homo sapiens forkhead box PI (FOXP1), mRNA 


NM 003681 


Homo sapiens pyridoxal (pyridoxine, vitamin B6) kinase (PDXK), mRNA 
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"X TA /T AA1 /Or 

JNM_001685 


Homo sapiens ATP synthase, H+ transporting, mitochondrial F0 complex, 
subunit F6 (ATP5J), mRNA 


JNM 017954 


Homo sapiens hypothetical protein FLJ20761 (FLJ20761) mRNA 


"VTA A A 1 C zTO 

JNJVL 015626 


Homo sapiens SOCS box-containing WD protein SWiP-1 (WSB1) mRNA 


JNJVL 130795 


Homo sapiens regulator of G-protein signalling 3 (RGS3) mRNA 


NM 030877 


Homo sapiens chromosome 20 open reading frame 33 (C20orf33) mRNA 


JNM 080830 


Homo sapiens cystatin 11 (CST11), mRNA 


JNM 032329 


Homo sapiens p28 ING5 (ING5), mRNA 


NM 022917 


Homo sapiens nucleolar RNA-associated protein (Nrap) mRNA 


NM_130787 


Homo sapiens adaptor-related protein complex 2, alpha 1 subunit (AP2A1) 
mRNA 


NM 024744 


Homo sapiens (ALS2CR8), mRNA 


NM 018984 


Homo sapiens slingshot 1 (hSSH-1), mRNA 


JNM_106552 


Homo sapiens hypothetical protein FLJ14249 similar to HS1 binding protein 3 
(FLJ 14249), transcript variant 2, mRNA 


NMJ322460 


Homo sapiens hypothetical protein FLJ14249 similar to HS1 binding protein 3 
(FLJ14249), transcript variant 1, mRNA 


NM 130446 


Homo sapiens kelch-like protein KLHL6 (KLHL6), mRNA 


NM 020314 


Homo sapiens esophageal cancer associated protein (MGC 16824), mRNA 


NM__130395 


Homo sapiens Werner hehcase interacting protein (WHIP), transcript variant 2 
mRNA 


NM_020135 


Homo sapiens Werner hehcase interacting protein (WHIP), transcript variant 1 
mRNA 


NM 130388 


Homo sapiens ankyrm repeat and SOCS box-containing 12 (ASB12) mRNA 


"MTV JT 1 O /\ O d f~7 

JNM 130387 


Homo sapiens ankyrm repeat and SOCS box-containing 14 (ASB14) mRNA 


NM 007191 


Homo sapiens WNT inhibitory factor 1 (WIF1), mRNA 


NM 052950 


Homo sapiens WD40- and FYVE-domam containing protein 2 (WDF2) mRNA 


NM_025042 


Homo sapiens Willi ams-Beuren syndrome chromosome region 23 (WBSCR23) 
mRNA y ' 


NM_0 80706 


Homo sapiens transient receptor potential cation channel, subfamily V, member 
1 (TRPV 1 ), transcript variant 3 , mRNA 


NM_080705 


Homo sapiens transient receptor potential cation channel, subfamily V, member 
1 (TRPV1), transcript variant 4, mRNA 


NM_080704 


Homo sapiens transient receptor potential cation channel, subfamily V member 
1 (TRPV1), transcript variant 1 , mRNA 


XTA/f A1 C707 

JNM__Ulo/Z/ 


Homo sapiens transient receptor potential cation channel, subfamily V member ^ 
1 (TRPV1), transcript variant 2, mRNA 


JNM 080o79 


Homo sapiens SOCS box containing protein RAR2A (RAR2A) mRNA 


JNM OoOo/l 


Homo sapiens ankyrm repeat and SOCS box-containing 10 (ASB10) mRNA 


TvTA /f" AOAC7A 

JNM OoOb/0 


Homo sapiens DPCR1 protein (DPCR1), mRNA 


XT7V Jf A o A o n A 

JNM 080834 


XT " i ' " 

Homo sapiens chromosome 20 open reading frame 152 (C20orfl52) mRNA 


XTTV /T A Q A Q O A 

JNM 080829 


Homo sapiens chromosome 20 open reading frame 175 (C20orfl75) mRNA 


JNM UoUoZo 


Homo sapiens chromosome 20 open reading frame 173 (C20orfl73) mRNA 


XTTV /f A O A O 1 A 

JNM 080819 


Homo sapiens G protem-coupled receptor 78 CGPR78^ mRNA 


"XT7V A AO A'"? .CO 

NM 080752 


Homo sapiens chromosome 20 open reading frame 164 (C20orfl64) mRNA 


NM 080749 


Homo sapiens chromosome 20 onen readine- framp 1 f.'X (cic\™-fi ^dat a 


NM 080745 


Homo sapiens ring finger protein 36 (RNF36), mRNA 


NM 080738 


HomO SatlienR T^T^AR-?iccArMCi"f7=' r J rlf^atTi rlrvmoii-. /UA AD a nn\ -n\T a 

u oa.pA^±io j^j^yAxv-<tfc>t>ouid.Lea ueacn aomam (JtiJJAJ<AJL)L)) mRNA 


NM 014970 


Homo sapiens kinesin-associated protein 3 (KIFAP3) mRNA 


NM 021058 
NM 021064 


Homo sapiens H2B histone family, member R (H2BFR) mRNA 


NM 080491 


Homo sapiens H2A histone family, member P (H2AFP) mRNA 

Homo sapiens GRB2-associated binding protein 2 (GAB2), transcript variant 1 
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mRNA 


NM_0 12296 


Tj rtW ,^ o^i-^»-J d f~^x> r*9 QcorkPiotprl Vn'nrlino- nmtp in 9 f ("r AR 9^1 tran^Print Variant 2 
riOUlO Sa.plCllS vJixJDZ~aSSOCiaiea Dinumg piutcill z, ^vj/-yxjz^ 5 udXLOUiipL vciiiaiiL 

mRNA 


"XTTV JT AA'71 A 1 "! 

NM_007247 


riOUlO SapieilS /\x 1 gamma SUDUnlt Dinamg protein l \r\x ivjxjx i j, uauauiipi 

variant i, nxKJN/v 


"X.TA ,\ AOAC^ 1 

NM_0o05:> 1 


xiomo sapiens J\ri gamma suDunit oiriumg piutcm ± y/^j. ivjxjx lj, uanowipi 
variant iixJ\in/\ 


JNM_JJoLO DV 


UAmn cioi-»i pn c A "P 1 fTQmm o qi irvi i-ni t r*in Hin cr nrntpin 1 f AP1 CrRP 1 1 transcnnt 
xxOlilO Sapiens r\ r 1 gdllillld otlL/UUll Uiliuxiig piULt'iXx x yrvx ivjiJi x^ 5 tictiiovyi jjjl 

variant z, mxxiN/\ 


TxTA/T AAAGR9 


TTnmn canipn«a rihn<3nmal nrntpin T,21 (TxPT^l } mRNA. 


1N1VX UUJ7 1J5 


Wnmo <s?mipnc! qprinp/threonine-nrotein kinase PRP4 homolog (PRP4), mRNA 


NM 002475 


Homo sapiens myosin light chain 1 slow a (MLC1SA), mRNA 


XTA/f 009790 
lNrvl UUZ /Z7 


XXc\rr\c\ c^-nipn c ripmatnnmptir.allv exr»ressefl liomeobox THHEX^. mRNA 


"KTA/f nn^QQ^ 
1N1V1 yjyjjoyo 


xromo bapiciib odiiuiii ^^^ju.^ j, iiiaxj-n^. 


1N1VI U 1 / J7J 


u nnlA cqnipnc "hnmnlncr of monsp A/TP -2 inducible kinase (T3IKE\ mRNA 

XxvJUllW od^JlCllo IIL/IIIVJIVJ^ \J1. lllUUov ±J±\XX i-i lliuuviuiv mnaov ^xavj- ij 9 ilA * ,J - 1 




Tj nrnA oanipno "h<=»tci~^m\^1mH HinHiricr -nrntpin nrpcursor rRBP^ mRNA 


NM_004051 


Homo sapiens 3-hydroxybutyrate dehydrogenase (heart, mitochondrial) (BDH), 
niicieai gene ent/ocnng iiiiluL'Iiuiiu.iicii piuLcni, j.iixvi'n^v 


NM 006576 


Homo sapiens advillin (AVIL), mRNA 


NM U13J/J 


xlomo sapiens i/\i/\-Dinaing protein- uinuiiig pxuLcm ^rvDi ij, nixviNjrv 


"XTA K ACOO 1 O 


Jtlomo sapiens nomoiog 01 yeast itixvin/^ irdiibpuiL rcguidiui j y±vxxj\.->j, liixNa^^-v 


TVTA /T ACOOn 

NM_U5o23 / 


jtlomo sapiens xri-Li/x\ i -iikc repeaL-uonidiiniig piutcm ^ivi/vn-iuz,^, uanawipi 
variant 1, itixvln/\ 


"KTA/T A9AQ^O 

NM_U2UVjo 


Unmn carvtpmc TTFAT liVp rpripat-rnnt^inin cr nrotein (1C1A A 1 622^ transcritot 

JHLOnTO Sapiens Jrl-C//\1 -lllvC ICpCdL~L/LlllLdllllllg JJlUlt/lll ^vLTLfiiu^y, uanoviiyi 

variant 2 5 mRNA 


xta/t AA/1TA9 
NM UU4/U2 


iT nrinr . oonipMc nA^lin 9 ^ r^r^XTlH 9^ frprtQrririf variant ^ mRNA 
xiomo sapiens L/yc/im ez ^v/V^in 13 Z// , Lidii&L/iipu vdiidiiL j ? iiu.vi.^^i. 


NM 057749 


Homo sapiens cyclin E2 (CCNE2), transcript variant 1, mRNA 


NM 057/35 


lioiTio sapiens cyciin dz ^^v^in i3Z trdnscripL vdiidiiL z, iiiivin/^ 


NM 002013 


Homo sapiens FK506 binding protein 3 (25kD) (FKBP3), mRNA 


TvT\ /T AA/tTI/1 

NM_004724 


xlomo sapiens Z,W 1U nomoiog, centromere/ Kinetocnore protein ^l^iu&upmid^ 
(ZW10), mRNA 


nm_ud /1 j>y 


Homo sapiens enuotnenai unierentiation, iysopiiu&piiaLiu.iv^ atm vj piuLciu. 
coupled receptor, 2 (EDG2), transcript variant 2, mRNA 


TvTA A AA1/1A1 

NM_UU14U1 


liomo sapiens enaotnenai Qiiierentidtion, iy&opiioopiiauu.io a^iu vj piuicm 
coupled receptor, 2 CEDG2), transcript variant 1, mRNA 


NM_0l3Uo4 


Homo sapiens mitocnononai nuo&uniai protein oz/ ^lvirvr oz,/ j, iiuuicdi gcuc 
encoamg mitocnonanai protein, nirviN/^v 


NM_033281 


Homo sapiens mitochondrial ribosomal protein S36 (MRPS36), nuclear gene 
encoamg mitocnonanai protein, iiitvin/\ 


"VTA/f AA^QIA 

JNM_UUjojU 


IT/\w»rt n «-»-»-* -i cm o TVM'f/-k/»l^/Mn/^riQl -riV\rvQr*mci1 rvrntf^in SI ^ 1 ^A/fT? T^Sl'^ 1 l nilP.lpaT Ctptip 

xlomo sapiens mitocnonanai riuuauiiidi piutcin oj i. ^ivjlxvj. 1 iiuv^i^di 5^11^ 
encoamg ixiitocnonuiidi piuLcin, iiiru>ri 


NM 012062 


Homo sapiens dynamin 1-like (DNM1L), transcript variant 1, mRNA 


TvTTV/T AA^^/IC 

NM__UU jo4o 


xiomo sapiens transcription eiongdtiun xdotur r> v oixxj, puiypcpuuc i v x^j\j_/, 
ei on gm \ i v-/xud i mixiNrv 


JN1V1 uu/u/u 


LT nrna canipnc "PT^T^P-a ccnr»iatpn nrntpin rT*'AP48 i trflnscrint variant 2 mRNA 

XxUmO SapiCIlo X^XvOJT dooLieidLe^J- pivjut/iii yx ni *-roy, uano^iipu vctiitiixu ^j. v 


NM 053274 


Homo sapiens FKBP-associated protein (FAP48), transcript variant 1, mRNA 


NM 054113 


Homo sapiens DNA-dependent protein kinase catalytic subunit-interacting 
protein 3 (KIP3), rrrRNA 


NM 003726 


Homo sapiens src family associated phosphoprotein 1 (SCAP1), mRNA 


NM 012308 


Homo sapiens F-box and leucine-rich repeat protein 1 1 (FBXL1 1), mRNA 


NM_030913 


Homo sapiens sema domain, transmembrane domain (TM), and cytoplasmic 
domain, (semaphorin) 6C (SEMA6C), mRNA 
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NM 021163 


Homo sapiens RB-associated KRAB repressor (RBAK), mRNA 


NM 033632 


Homo sapiens F-box and WD-40 domain protein 7 (archipelago homolog, 
Drosophila) (FBXW7), transcript variant 1, mRNA 


NMJH8315 


Homo sapiens F-box and WD-40 domain protein 7 (archipelago homolog, 
Drosophila) (FBXW7), transcript variant 2, mRNA 


NM 012168 


Homo sapiens F-box only protein 2 (FBX02), mRNA 


NM 033332 


Homo sapiens CDC 14 cell division cycle 14 homolog B (S. cerevisiae) 
(CDC14B), transcript variant 3, mRNA 


NM_033331 


Homo sapiens CDC 14 cell division cycle 14 homolog B (S. cerevisiae) 
(CDC14B), transcript variant 2, mRNA 


NM 003671 


Homo sapiens CDC 14 cell division cycle 14 homolog B (S. cerevisiae) 
(CDC14B), transcript variant 1, mRNA 


NM 033307 


Homo sapiens caspase 4, apoptosis-related cysteine protease (CASP4), transcript 
variant delta, mRNA 


NM_033306 


Homo sapiens caspase 4, apoptosis-related cysteine protease (CASP4), transcript 
variant gamma, mRNA 


NM_001225 


Homo sapiens caspase 4, apoptosis-related cysteine protease (CASP4), transcript 
variant alpha, mRNA 


NM 002948 


Homo sapiens ribosomal protein LI 5 (RPL15), mRNA 


NMJ333228 


Homo sapiens ADP-ribosylation factor domain protein 1, 64kD (ARFD1), 
transcript variant gamma, mRNA 


NM_033227 


Homo sapiens ADP-ribosylation factor domain protein 1, 64kD (ARFD1), 
transcript variant beta, mRNA 


NMJXH656 


Homo sapiens ADP-ribosylation factor domain protein 1, 64kD (ARFD1), 
transcript variant alpha, mRNA 


NM 021203 


Homo sapiens APMCF1 protein (APMCF1), mRNA 


NMJ312095 


Homo sapiens adaptor-related protein complex 3, mu 1 subunit (AP3M1), 
mRNA 


NM 001025 


Homo sapiens ribosomal protein S23 (RPS23), mRNA 


NM 032989 


Homo sapiens BCL2-antagonist of cell death (BAD), transcript variant 2, mRNA 


NM 004322 


Homo sapiens BCL2-antagonist of cell death (BAD), transcript variant 1. mRNA 


NM 014326 Homo sapiens death-associated protein kinase 2 (DAPK2) mRNA 


NM 012430 


Homo sapiens sec22 homolog (SEC22A), mRNA 


NM 031216 


Homo sapiens secl3-like protein (SEC13L), mRNA 


NM 002927 


Homo sapiens regulator of G-protein signalling 13 (RGS13), mRNA 


NM 031274 


Homo sapiens testis expressed sequence 13 A (TEX13A), mRNA 


NM 001730 


Homo sapiens Kruppel-like factor 5 (intestinal) (KLF5), mRNA 


NMJ)32674 


Homo sapiens leucine rich repeat (in FLII) interacting protein 1 (LRRFIP1) 
mRNA 


NM_031361 


Homo sapiens collagen, type IV, alpha 3 (Goodpasture antigen) binding protein 
(COL4A3BP), transcript variant 2, mRNA 


NM 031266 


Homo sapiens heterogeneous nuclear ribonucleoprotein A/B (HNRPAB), 
transcript variant 1, mRNA 


NM_004499 


Homo sapiens heterogeneous nuclear ribonucleoprotein A/B (HNRPAB), 
transcript variant 2, mRNA 


NM 004990 


Homo sapiens methionine-tRNA synthetase (MARS), mRNA 


NMJ331244 


Homo sapiens sirtuin silent mating type information regulation 2 homolog 5 (S. 
cerevisiae) (SIRT5), transcript variant 2, mRNA 


NMJU2241 


Homo sapiens sirtuin silent mating type information regulation 2 homolog 5 (S. 
cerevisiae) (SIRT5), transcript variant 1, mRNA 


NM_006845 


Homo sapiens kinesin-like 6 (mitotic centromere-associated kinesin) (KNSL6), 
mRNA 
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NM 030920 


Homo sapiens lecuine-rich acidic protein-like protein (LANP-L), mRNA 


NM_0 16228 


Homo sapiens L-kynurenine/alpha-aminoadipate aminotransferase (KATII), 
mRNA 


NM 017951 


Homo sapiens hypothetical protein FLJ20297 (FLJ20297), mRNA 


NM_000778 


Homo sapiens cytochrome P450, subfamily IVA, polypeptide 11 (CYP4A11) 
mRNA 


NM_006582 


Homo sapiens glucocorticoid modulatory element binding protein 1 (GMEB1), 
transcript variant 1, mRNA 


NM_024482 


Homo sapiens glucocorticoid modulatory element binding protein 1 (GMEB1), 
transcript variant 2, mRNA 


NM_024885 


Homo sapiens TAF7-like RNA polymerase II, TATA box binding protein 
(TBP)-associated factor, 50 kD (TAF7L), mRNA 


NM_005736 


Homo sapiens ARP1 actin-related protein 1 homolog A, centractin alpha (yeast) 
(ACTR1 A), mRNA 


NM 014031 


Homo sapiens VLCS-H1 protein (VLCS-Hl), mRNA 


NM_022334 


Homo sapiens integrin cytoplasmic domain-associated protein 1 (ICAP-1A), 
transcript variant 2, mRNA 


NM 007036 


Homo sapiens endothelial cell-specific molecule 1 (ESM1), mRNA 


NM 006817 


Homo sapiens chromosome 12 open reading frame 8 (C12orf8), mRNA 


NM_022802 


Homo sapiens C-terminal binding protein 2 (CTBP2), transcript variant 2, 
mRNA 


NM 001951 


Homo sapiens E2F transcription factor 5, pl30-binding (E2F5). mRNA 


NM 022142 


Homo sapiens epididymal sperm binding protein 1 (ELSPBP1), mRNA 


NM_0 12200 


Homo sapiens beta-l,3-glucuronyltransferase 3 (glucuronosyltransferase I) 
(B3GAT3), mRNA 


NM 022375 


Homo sapiens oculomedin (OCLM), mRNA 


NM 004962 


Homo sapiens growth differentiation factor 10 (GDF10), mRNA 


NM 007372 


Homo sapiens RNA helicase-related protein (RNAHP), mRNA 


NM 005613 


Homo sapiens regulator of G-protein signalling 4 (RGS4), mRNA 


NM_006083 


Homo sapiens IK cytokine, down-regulator of HLA II (IK), mRNA 


NM 012426 


Homo sapiens splicing factor 3b, subunit 3, 130kD (SF3B3), mRNA 


NMJH8164 


Homo sapiens hypothetical protein FLJ10637 (FLJ10637), mRNA 


NM. 006367 


Homo sapiens adenylyl cyclase-associated protein (CAP), mRNA 


NM 021106 


Homo sapiens regulator of G-protein signalling 3 (RGS3), mRNA 


NM_021082 


Homo sapiens solute carrier family 15 (H+/peptide transporter), member 2 
(SLC15A2),mRNA 


NM 016578 


Homo sapiens HBVpX associated protein-8 (LOC51773), mRNA 


NM_006671 


Homo sapiens solute carrier family 1 (glutamate transporter), member 7 
(SLC1A7), mRNA 


NM 020650 


Homo sapiens hypothetical protein LOC57333 (LOC57333), mRNA 


NM 015990 


Homo sapiens lymphocyte activation-associated protein (LOC51088), mRNA 


NM 020905 


Homo sapiens PAN2 protein (PAN2), mRNA 


NM 020685 


Homo sapiens HT021 (HT021), mRNA 


NM 020682 


Homo sapiens Cytl9 protein (Cytl9), mRNA 


NM 020678 


Homo sapiens HT017 protein (HT017), mRNA 


NM 020669 


Homo sapiens uncharacterized gastric protein ZA52P (LOC57399), mRNA 


NM_003760 


Homo sapiens eukaryotic translation initiation factor 4 gamma, 3 (EIF4G3) 
mRNA 


NM 020412 


Homo sapiens CHMP1.5 protein (CHMP1.5), mRNA 


NM 020411 


Homo sapiens XAGE-1 protein (XAGE-1), mRNA 


NM 020408 


Homo sapiens CGI-203 protein (CGI-203), mRNA 


NM 020395 


Homo sapiens hypothetical nuclear factor SBBI22 (LOC571 17), mRNA 
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NM 020387 


Homo sapiens CATX-8 protein (CATX-8), mRNA 


NM 020371 


Homo sapiens cell death regulator aven (LOC57099), mRNA 


NM 020362 


Homo sapiens HT014 (HT014), mRNA 


NM 020307 


Homo sapiens cyclm L ama-6a (LOC57018), mRNA 


NM_007187 

- 


Homo sapiens WW domain binding protein 4 (formin binding protein 2D 
(WBP4),mRNA P J 


NMJ305644 


Homo sapiens TAF12 RNA polymerase H, TATA box binding protein (TBP)- 
associated factor, 20 kD (TAF12), mRNA 


NM 020150 


Homo sapiens SARI protein (SARI), mRNA 


NM 020167 


Homo sapiens neuromedin U receptor 2 (NMU2R), mRNA 


NM 020233 


Homo sapiens x 006 protein (MDS006), mRNA 


NM 020232 


Homo sapiens x 003 protein (MDS003), mRNA 


NM_020247 


Homo sapiens hypothetical protein, clone 

Telethon(Italy B41) Strait02270 FL142 (LOC56997), mRNA 


NM_020213 


Homo sapiens hypothetical protein from EUROIMAGE 1977056 (LOC56965) 
mRNA 


NM 020153 


Homo sapiens hypothetical protein (LOC56912), mRNA 


NM_020149 


Homo sapiens Meisl, myeloid ecotropic viral integration site 1 homolog 2 
(mouse) (MEIS2), mRNA 


NM_020120 


Homo sapiens UDP-glucose ceramide glucosyltransferase-like 1 (UGCGL1) 
mRNA " V h 


NM 020190 


Homo sapiens HNOEL-iso protein (HNOEL-iso), mRNA 


NM 020242 


Homo sapiens kinesin-like 7 (KNSL7), mRNA 


NM 020194 


Homo sapiens GL004 protein (GL004), mRNA 


NM 020193 


Homo sapiens GL002 protein (GL002), mRNA 


NM 020189 


Homo sapiens DC6 protein (DC6), mRNA 


NM_ 020188 


Homo sapiens DC 13 protein (DC 13), mRNA 


NM_020134 


Homo sapiens collapsm response mediator protein-5; CRMP3 -associated 
molecule (CRMP5), mRNA 


NM 019893 


Homo sapiens mitochondrial ceramidase (ASAH2) mRNA 


NM 019846 


Homo sapiens CC chemokme CCL28 (SCYA28), mRNA 


NMO 19852 


Homo sapiens putative methyltransferase (M6A), mRNA 


NMJH3338 


Homo sapiens Alg5, S. cerevisiae, homolog of (ALG5), mRNA 


NM_013341 


Homo sapiens hypothetical protein (PTD004), mRNA 


NM 013318 


Homo sapiens hypothetical protein (LQFBS-1), mRNA 


NM 013302 


Homo sapiens elongation factor-2 kinase (HSU93 850), mRNA 


NM 013299 


Homo sapiens protein predicted by clone 23627 (HSU79266), mRNA 


NM_013347 


Homo sapiens replication protein A complex 34 kd subunit homolog Rpa4 
(HSU241 86), mRNA S P 


NM 019011 


Homo sapiens TRIAD3 protein (TRIAD3), mRNA 


NM_0 18965 


Homo sapiens triggering receptor expressed on myeloid cells 2 (TREM2) 
mRNA 


NM 019043 


Homo sapiens similar to proline-rich protein 48 (LOC54518) mRNA 


NM 019006 


Homo sapiens protein associated with PRK1 (AWP1), mRNA 


NM 019101 


Homo sapiens apohpoprotein M (G3A), mRNA 


NM 019049 
NM 018992 
NM 019013 
NMO 19045 
NM 019079 
NM 019073 
NM 014298 


Homo sapiens hypothetical protein (FLJ20054), mRNA 

Homo sapiens hypothetical protein (FLJ20040), mRNA 

±iomo sapiens Hypothetical protein (FLJ1 1235), mRNA 

Homo sapiens similar to rabl 1 -binding protein (FLJ1 1116) mRNA 

Homo sapiens hypothetical protein (FLJ10884), mRNA 

Homo sapiens hypothetical protein (FLJ10007), mRNA 

Homo sapiens qumolmate phosphonbosyltransferase (nicotinate-nucleotide 
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pyrophosphorylase (carboxylating)) (QPRT), mRNA 


NM_012413 


Homo sapiens glutaminyl-peptide cyclotransferase (glutaminyl cyclase) (QPCT), 
mRNA 


NM 018836 


Homo sapiens hypothetical protein (M0T8), mRNA 


NMJ) 18643 


Homo sapiens triggering receptor expressed on myeloid cells 1 (TREM1), 
mRNA 


NM_0 18647 


Homo sapiens tumor necrosis factor receptor superfamily, member 19 
(TNFRSF19), mRNA 


NM 018664 


Homo sapiens Jun dimerization protein p21SNFT (SNFT), mRNA 


NM 018540 


Homo sapiens hypothetical protein PR0283 1 (PR0283 1), mRNA 


NM 018630 


Homo sapiens hypothetical protein PR02577 (PR02577), mRNA 


NM 018527 


Homo sapiens hypothetical protein PR02435 (PR02435), mRNA 


NM 018625 


Homo sapiens hypothetical protein PR02289 (PR02289), mRNA 


NM 018515 


Homo sapiens hypothetical protein PR02176 (PR02176), mRNA 


NM 018615 


Homo sapiens hypothetical protein PRO2032 (PRO2032), mRNA 


NM 018614 


Homo sapiens hypothetical protein PRO2012 (PRO2012), mRNA 


NM 018608 


Homo sapiens hypothetical protein PRO 1905 (PRO 1905), mRNA 


NM 018509 


Homo sapiens hypothetical protein PRO 1855 (PRO 1855), mRNA 


NM 018505 


Homo sapiens hypothetical protein PR01728 (PR01728), mRNA 


NM 018444 


Homo sapiens pyruvate dehydrogenase phosphatase (PDP), mRNA 


NM 018442 


Homo sapiens PC326 protein (PC326), mRNA 


NM 018698 


Homo sapiens hypothetical protein P15-2 (PI 5 -2), mRNA 


NM_0 18466 


Homo sapiens uncharacterized hematopoietic stem/progenitor cells protein 
MDS031 (MDS031), mRNA 


NM_0 18465 


Homo sapiens uncharacterized hematopoietic stem/progenitor cells protein 
MDS030 (MDS030), mRNA 


NM_0 18463 


Homo sapiens uncharacterized hematopoietic stem/progenitor cells protein 
MDS028 (MDS028), mRNA 


NM 018650 


Homo sapiens MAP/microtubule affinity-regulating kinase 1 (MARK1), mRNA 


NM 018678 


Homo sapiens lipopolysaccharide specific response-68 protein (LSR68), mRNA 


NM 018695 


Homo sapiens erbb2 interacting protein (ERBB2IP), mRNA 


NM 018683 


Homo sapiens zinc finger protein 313 (ZNF313), mRNA 


NMJ) 18660 


Homo sapiens papillomavirus regulatory factor PRF-1 (LOC55893), mRNA 


NM_0 18484 


Homo sapiens solute carrier family 22 (organic anion/cation transporter), 
member 1 1 (SLC22A1 1), mRNA 


NM 018445 


Homo sapiens AD-015 protein (LOC55829), mRNA 


NM 017571 


Homo sapiens hypothetical protein (LOC55580), mRNA 


NM 017542 


Homo sapiens KIAA1513 protein (KIAA1513), mRNA 


NM 018473 


Homo sapiens uncharacterized hypothalamus protein HT012 (HT012), mRNA 


NMJ) 18480 


Homo sapiens uncharacterized hypothalamus protein HT007 (HT007), mRNA 


NM 017583 


Homo sapiens DIPB protein (HSA249128), mRNA 


NM 017567 


Homo sapiens N-acetylglucosamine kinase (NAGK), mRNA 


NMJ) 18487 


Homo sapiens hepatocellular carcinoma-associated antigen 1 12 (HCA112), 
mRNA 


NM 017548 


Homo sapiens hypothetical protein (H41), mRNA 


NM 017547 


Homo sapiens hypothetical protein (HI 7), mRNA 


NM 017966 


Homo sapiens hypothetical protein FLJ20847 (FLJ20847), mRNA 


NM 017955 


Homo sapiens hypothetical protein FLJ20764 (FLJ20764), mRNA 


NM 017948 


Homo sapiens hypothetical protein FLJ20736 (FLJ20736), mRNA 


NM 017945 


Homo sapiens hypothetical protein FLJ20730 (TLJ20730\ mRNA 


NM 017944 


Homo sapiens hypothetical protein FLJ20727 (FLJ20727), mRNA 


NM 017939 


Homo sapiens hypothetical protein FLJ20718 (FLJ20718), mRNA 
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NM 017924 


Homo sapiens hypothetical protein FLJ20671 (FLJ20671), mRNA 


NM 017923 


Homo sapiens hypothetical protein FLJ20668 (FLJ20668), mRNA 


NM 017922 


Homo sapiens hypothetical protein FLJ20666 (FLJ20666), mRNA 


NM 017908 


Homo sapiens hypothetical protein FLJ20626 (FLJ20626), mRNA 


NM 017906 


Homo sapiens hypothetical protein FLJ20624 (FLJ20624), mRNA 


NM 017904 


Homo sapiens hypothetical protein FLJ20619 (FLJ20619), mRNA 


NM 017890 


Homo sapiens hypothetical protein FLJ20583 (FLJ20583), mRNA 


NM 017887 


Homo sapiens hypothetical protein FLJ20580 (FLJ20580), mRNA 


NM 017886 


Homo sapiens hypothetical protein FLJ20574 (FLJ20574), mRNA 


NM 017880 


Homo sapiens hypothetical protein FLJ20558 (FLJ20558), mRNA 


NM 017878 


Homo sapiens HRAS-like suppressor 2 (HRASLS2), mRNA 


NM 017877 


Homo sapiens hypothetical protein FLJ20555 (FLJ20555), mRNA 


NM 017875 


Homo sapiens hypothetical protein FLJ20551 (FLJ20551), mRNA 


NM 017870 


Homo sapiens hypothetical protein FLJ20539 (FLJ20539), mRNA 


NM 017867 


Homo sapiens hypothetical protein FLJ20534 (FLJ20534), mRNA 


NM 017864 


Homo sapiens hypothetical protein FLJ20530 (FLJ20530), mRNA 


NM 017857 


Homo sapiens slingshot 3 (SSH-3), mRNA 


NM 017852 


Homo sapiens NALP2 protein (NALP2), mRNA 


NM 017850 


Homo sapiens hypothetical protein FLJ20508 (FLJ20508), mRNA 


NM 017846 


Homo sapiens tRNA selenocysteine associated protein (SECP43), mRNA 


NM 017841 


Homo sapiens hypothetical protein FLJ20487 (FLJ20487), mRNA 


NM 017839 


Homo sapiens hypothetical protein FLJ20481 (FLJ20481), mRNA 


NM 017837 


Homo sapiens hypothetical protein FLJ20477 (FLJ20477), mRNA 


NM 017832 


Homo sapiens hypothetical protein FLJ20457 (FLJ20457), mRNA 


NM 017827 


Homo sapiens hypothetical protein FLJ20450 (FLJ20450), mRNA 


NM 017826 


Homo sapiens hypothetical protein FLJ20449 (FLJ20449), mRNA 


NM 017823 


Homo sapiens hypothetical protein FLJ20442 (FLJ20442), mRNA 


NM 017822 


Homo sapiens hypothetical protein FLJ20436 (FLJ20436), mRNA 


NM 017821 


Homo sapiens hypothetical protein FLJ20435 (FLJ20435), mRNA 


NM__017815 


Homo sapiens hypothetical protein FLJ20424 (FLJ20424), mRNA 


NM 017811 


Homo sapiens hypothetical protein FLJ20419 (FLJ20419), mRNA 


NM 017810 


Homo sapiens hypothetical protein FLJ20417 (FLJ20417), mRNA 


NM 017802 


Homo sapiens hypothetical protein FLJ20397 (FLJ20397), mRNA 


NMJU7792 


Homo sapiens hypothetical protein FLJ20373 (FU20373), mRNA 


NM 017790 


Homo sapiens regulator of G-protein signalling 3 (RGS3), mRNA 1 


NM 017786 


Homo sapiens hypothetical protein FLJ20366 (FLJ20366), mRNA 


NM 017785 


Homo sapiens hypothetical protein FLJ20364 (FLJ20364), mRNA 


NM 017775 


Homo sapiens hypothetical protein FLJ20343 (FLJ20343), mRNA 


NMJ) 17774 


Homo sapiens hypothetical protein FLJ20342 (FLJ20342), mRNA 


NM 017772 


Homo sapiens hypothetical protein FLJ20337 (FLJ20337), mRNA 


NMJ)17770 


Homo sapiens elongation of very long chain fatty acids (FENl/Elo2, SUR4/Elo3, 
yeast)-like 2 (ELOVL2), mRNA 


NM 017762 


Homo sapiens hypothetical protein FLJ20313 (FLJ20313), mRNA 


NM 017759 


Homo sapiens hypothetical protein FLJ20309 (FLJ20309), mRNA 


NMJ) 17756 


Homo sapiens hypothetical protein FLJ20306 (FLJ20306), mRNA 


NM 017753 


Homo sapiens hypothetical protein FLJ20300 (FLJ20300), mRNA 


NM 017751 


Homo sapiens hypothetical protein FLJ20297 (FLJ20297), mRNA 


NM 017748 


Homo sapiens hypothetical protein FLJ20291 (FLJ20291), mRNA 


NM 017744 


Homo sapiens hypothetical protein FLJ20284 (FLJ20284) 5 mRNA 


NM 017740 


Homo sapiens hypothetical protein FLJ20279 (FLJ20279), mRNA 


NM 017738 


Homo sapiens hypothetical protein FLJ20276 (FLJ20276) 5 mRNA 
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NM 017736 


Homo sapiens hypothetical protein FLJ20274 (FLJ20274), mRNA 


NM 017735 


Homo sapiens hypothetical protein FLJ20272 (FLJ20272), mRNA 


NM 017719 


Homo sapiens hypothetical protein FLJ20224 (FLJ20224), mRNA 


NM 017718 


Homo sapiens hypothetical protein FLJ20220 (FLJ20220), mRNA 


NM_017716 


Homo sapiens membrane-spanning 4-domains, subfamily A, member 12 4- 
domains, subfamily A, member 7 (MS4A12), mRNA 


NM 017711 


Homo sapiens hypothetical protein FLJ20207 (FLJ20207), mRNA 


NM 017709 


Homo sapiens hypothetical protein FLJ20202 (FLJ20202), mRNA 


NM 017704 


Homo sapiens hypothetical protein FLJ20189 (FLJ20189), mRNA 


NM 017699 


Homo sapiens hypothetical protein FLJ20174 (FLJ20174), mRNA 


NM 017697 


Homo sapiens hypothetical protein FLJ20171 (FLJ20171), mRNA 


NM 017687 


Homo sapiens hypothetical protein FLJ20147 (FLJ20147), mRNA 


NM_017686 


Homo sapiens ganglioside induced differentiation associated protein 2 (GDAP2), 
mRNA 


NM 017678 


Homo sapiens hypothetical protein FLJ20127 (FLJ20127), mRNA 


NM 017677 


Homo sapiens hypothetical protein FLJ20126 (FLJ20126), mRNA 


NM 017676 


Homo sapiens hypothetical protein FLJ20125 (FLJ20125), mRNA 


NM 017670 


Homo sapiens hypothetical protein FLJ201 13 (FLJ201 13), mRNA 


NM 017669 


Homo sapiens hypothetical protein FLJ20105 (FLJ20105), mRNA 


NM 017665 


Homo sapiens hypothetical protein FLJ20094 (FLJ20094), mRNA 


NM 017659 


Homo sapiens hypothetical protein FLJ20084 (FLJ20084), mRNA 


NM 017657 


Homo sapiens hypothetical protein FLJ20080 (FLJ20080), mRNA 


NM 017645 


Homo sapiens hypothetical protein FLJ20060 (FLJ20060), mRNA 


NM 017640 


Homo sapiens hypothetical protein FLJ20048 (FLJ20048), mRNA 


NM 017637 


Homo sapiens hypothetical protein FLJ20043 (FLJ20043), mRNA 


NM_017636 


Homo sapiens transient receptor potential cation channel, subfamily M, member 
4 (TRPM4), mRNA 


NM 017634 


Homo sapiens hypothetical protein FLJ20038 (FLJ20038), mRNA 


NM 017629 


Homo sapiens hypothetical protein FLJ20033 (FLJ20033), mRNA 


NM_0 17622 


Homo sapiens hypothetical protein FLJ20014 (FLJ20014), mRNA 


NM_0 17620 


Homo sapiens hypothetical protein FLJ2001 1 (FLJ2001 1), mRNA 


NM 018396 


Homo sapiens putative methyltransferase (METL), mRNA 


NM 018381 


Homo sapiens hypothetical protein FLJ1 1286 (FLJ1 1286), mRNA 


NM 018371 


Homo sapiens hypothetical protein FLJ1 1264 (FLJ1 1264), mRNA 


NM 018368 


Homo sapiens hypothetical protein FLJ1 1240 (FLJ1 1240), mRNA 


NM 018367 


Homo sapiens phytoceramidase, alkaline (PHCA), mRNA 


NM_018364 


Homo sapiens hypothetical protein FLJ1 1220 (FLJ1 1220), mRNA 


NM 018363 


Homo sapiens hypothetical protein FLJ1 1218 (FLJ1 1218), mRNA 


NM 018361 


Homo sapiens hypothetical protein FLJ1 1210 (FLJ1 1210), mRNA 


NM 018358 


Homo sapiens hypothetical protein FLJ1 1 198 (FLJ1 1 198), mRNA 


NM_018353 


Homo sapiens hypothetical protein FLJ1 1 186 (FLJ1 1 186), mRNA 


NM 018352 


Homo sapiens hypothetical protein FLJ1 1 184 (FLJ1 1 184), mRNA 


NM 018340 


Homo sapiens hypothetical protein FLJ1 1 151 (FLJ1 1 151), mRNA 


NM 018339 


Homo sapiens hypothetical protein FLJ1 1 149 (FLJ1 1 149), mRNA 


NM. 018336 


Homo sapiens hypothetical protein FLJ1 1 136 (FLJ1 1 136), mRNA 


NM 018333 


Homo sapiens hypothetical protein FLJ20666 (FLJ20666), mRNA 


NM 018332 


Homo sapiens hypothetical protein FLJ1 1 126 (FLJ1 1 126), mRNA 


NM 018330 


Homo sapiens KIAA1598 protein (KIAA1598), mRNA 


NM 018322 


Homo sapiens hypothetical protein FLJ1 1101 (FLJ1 1101), mRNA 


NM 018318 


Homo sapiens hypothetical protein FLJ1 1088 (FLJ1 1088), mRNA 


NMJ)18310 


Homo sapiens BRF2, subunit of RNA polymerase III transcription initiation 
factor, BRFl-like (BRF2), mRNA 
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NM 018303 


Homo sapiens hypothetical protein FLJ1 1026 (FLJ1 1026), mRNA 


NM 018298 


Homo sapiens hypothetical protein FLJ1 1006 (FLJ1 1006), mRNA 


NM 018287 


Homo sapiens hypothetical protein FLJ10971 (FLJ10971), mRNA 


NM 018286 


Homo sapiens hypothetical protein FLJ10970 (FLJ10970), mRNA 


NM 018283 


Homo sapiens hypothetical protein FLJ10956 (FLJ10956), mRNA 


NM 018281 


Homo sapiens hypothetical protein FLJ10948 (FLJ10948), mRNA 


NM 018278 


Homo sapiens hypothetical protein FLJ10933 (FLJ10933), mRNA 


NM 018276 


Homo sapiens slingshot 3 (SSH-3), mRNA 


NM 018273 


Homo sapiens hypothetical protein FLJ 10922 (FLJ10922), mRNA 


NM 018272 


Homo sapiens hypothetical protein FLJ10921 (FLJ10921), mRNA 


NM 018268 


Homo sapiens hypothetical protein FLJ10904 (FLJ10904), mRNA 


NM 018265 


Homo sapiens hypothetical protein FLJ10901 (FLJ10901), mRNA 


NM 018254 


Homo sapiens hypothetical protein FLJ10876 (FLJ10876), mRNA 


NM 018253 


Homo sapiens hypothetical protein FLJ10875 (FLJ10875), mRNA 


NM 018252 


Homo sapiens hypothetical protein FLJ10874 (FLJ10874), mRNA 


NM 018245 


Homo sapiens hypothetical protein FLJ10851 (FLJ10851) mRNA 


NM 018241 


Homo sapiens hypothetical protein FLJ10846 (FLJ10846), mRNA 


NM 018239 


Homo sapiens hypothetical protein FLJ10751 (FLJ10751), mRNA 


NM 018230 


Homo sapiens nucleoporin 133kD (NUP133), mRNA 


NM_0 18223 


Homo sapiens checkpoint with forkhead and ring finger domains (CHFR) 
mRNA 


NM 018219 


Homo sapiens hypothetical protein FLJ10786 (FLJ10786), mRNA 


NM 018217 


Homo sapiens chromosome 20 open reading frame 31 (C20orf31), mRNA 


NM_018212 


Homo sapiens likely ortholog of mouse NPC derived proline rich protein 1 
(FLJ1 0773), mRNA 


NM 018211 


Homo sapiens hypothetical protein FLJ10770 (KIAA1579), mRNA 


NM 018207 


Homo sapiens hypothetical protein FLJ10759 (FLJ10759), mRNA 


NM 018205 


Homo sapiens hypothetical protein FLJ10751 (FLJ10751), mRNA 


NM 018192 


Homo sapiens hypothetical protein FLJ10718 (FLJ10718), mRNA 


NM 018188 


Homo sapiens hypothetical protein FLJ10709 (FLJ10709), mRNA 


NM 018187 


Homo sapiens hypothetical protein FLJ10707 (FLJ10707), mRNA 


NM 018186 


Homo sapiens hypothetical protein FLJ10706 (FLJ10706), mRNA 


NM 018184 


Homo sapiens hypothetical protein FLJ10702 (FLJ10702), mRNA 


NM 018179 


Homo sapiens hypothetical protein FLJ10688 (FLJ10688), mRNA 


NM_018178 


Homo sapiens hypothetical protein FLJ10687 (FLJ10687), mRNA 


NM_018169 


Homo sapiens hypothetical protein FLJ10652 (FLJ10652), mRNA 


NM 018161 


Homo sapiens hypothetical protein FLJ10631 (FLJ10631), mRNA 


NM 018159 


Homo sapiens hypothetical protein FLJ10628 (FLJ10628), mRNA 


NM 018147 


Homo sapiens hypothetical protein FLJ10582 (FLJ10582), mRNA 


NM 018142 


Homo sapiens hypothetical protein FLJ10569 (FLJ10569), mRNA 


NM 018137 


Homo sapiens protein arginine N-methyltransferase 6 (PRMT6), mRNA 


NM_018136 ! 


Homo sapiens hypothetical protein FLJ10517 (FLJ10517), mRNA 


NM 018133 


Homo sapiens hypothetical protein FLJ10546 (FLJ10546), mRNA 


NM018122 


Homo sapiens hypothetical protein FLJ10514 (FLJ10514), mRNA 


NM 018120 


Homo sapiens hypothetical protein FLJ1 05 1 1 (FLJ1 0511), mRNA 


NM 018119 


Homo sapiens hypothetical protein FLJ10509 (FLJ10509), mRNA 


NM 018116 


Homo sapiens misato (FLJ10504), mRNA 


TvTA A A 1 O 1 1 <"> 

JNM UI5112 


Homo sapiens hypothetical protein FLJ10493 (FLJ10493), mRNA 


NM_018l06 


Homo sapiens hypothetical protein FLJ10479 (FLJ10479), mRNA 


NM_01810l 


Homo sapiens hypothetical protein FLJ10468 (FLJ10468), mRNA 


NM 018100 


Homo sapiens hypothetical protein FLJ10466 (FLJ10466), mRNA 


NM 018099 


Homo sapiens hypothetical protein FLJ10462 (FLJ10462), mRNA 
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NM 018097 


Homo sapiens hypothetical protein FLJ10460 (FLJ10460), mRNA 


"K TTV AT r\ -1 f*\ f\ f \ <"> 

NM 018093 


Homo sapiens hypothetical protein FLJ10439 (FIJI 043 9), mRNA 


NM 018092 


Homo sapiens hypothetical protein FLJ10430 (FLJ10430), mRNA 


NM 018091 


Homo sapiens hypothetical protein FLJ1 0422 (FLJ1 0422), mRNA 


NM 018090 


Homo sapiens hypothetical protein FLJ10420 (FLJ10420) mRNA 


NM 018087 


Homo sapiens hypothetical protein FLJ10407 (FLJ10407) mRNA 


NM 018086 


Homo sapiens fidgetm (FIGN), mRNA 


NM 018078 


Homo sapiens hypothetical protein FLJ10378 (FLJ10378), mRNA 


NM 018076 


Homo sapiens hypothetical protein FLJ10376 (FLJ10376), mRNA 


NM 018075 


Homo sapiens hypothetical protein FLJ10375 (FU10375), mRNA 


NM 018072 


Homo sapiens hypothetical protein FLJ10359 (FLJ10359), mRNA 


NM 018070 


Homo sapiens hypothetical protein FLJ10355 (FLJ10355), mRNA 


NM 018060 


Homo sapiens hypothetical protein FLJ10326 (FLJ10326), mRNA 


NM 018054 


Homo sapiens homolog of rat nadrin (RICH1), mRNA 


NM 018052 


Homo sapiens hypothetical protein FLJ10305 (FLJ10305), mRNA 


NM 018051 


Homo sapiens hypothetical protein FLJ10300 (FLJ10300), mRNA 


NM 018047 


Homo sapiens hypothetical protein FLJ10290 (FLJ10290), mRNA 


NM 018043 


Homo sapiens hypothetical protein FLJ10261 (FLJ10261), mRNA 


TV TTV if" r\ -A i~\ A r\ 

NM 018040 


Homo sapiens hypothetical protein FLJ10252 (FLJ10252) mRNA 


NM 018039 


Homo sapiens hypothetical protein FLJ10251 (FIJI 0251) mRNA 


TVTT\ at f\ 1 o r\ ci 

NM 018038 


Homo sapiens hypothetical protein FLJ10246 (FLJ10246) mRNA 


NM 018035 


Homo sapiens hypothetical protein FLJ10241 (FLJ10241) mRNA 


NM 018034 


Homo sapiens hypothetical protein FLJ10233 (FLJ10233), mRNA 


NM 018033 


Homo sapiens hypothetical protein FLJ10232 (FLJ10232) mRNA 


NM 018026 


Homo sapiens hypothetical protein FLJ10209 (FLJ10209) mRNA 


NM 018025 


Homo sapiens hypothetical protein FLJ10206 (FLJ10206), mRNA 


NM 018011 


Homo sapiens hypothetical protein FLJ1 0 1 54 (FLJ1 0 1 54) mRNA 


NM 018009 


Homo sapiens hypothetical protein FL Jl 0 1 43 (FIJI 0 143) mRNA 


NM 018008 


Homo sapiens hypothetical protein FLJ10142 (FLJ10142) mRNA 


TV TTV AT /"\ t n /\ /"V -1 

NM 018001 


Homo sapiens hypothetical protein FLJ10120 (FIJI 0120), mRNA 


NM 017994 


Homo sapiens hypothetical protein FLJ 10099 (FLJ10099) mRNA 


NM 017993 


Homo sapiens hypothetical protein FLJ 10094 (FLJ10094) mRNA 


NM 017988 


Homo sapiens hypothetical protein FLJ10074 (FLJ10074) mRNA 


NM_0 17987 


Homo sapiens Run- and FYVE-domam containing protein (Rabip4R) mRNA 


NM 017976 


Homo sapiens hypothetical protein FLJ10038 (FLJ10038), mRNA 


NM_0 18409 


Homo sapiens hypothetical protein DKFZp761O01 13 (DKFZp761O01 13) 
mRNA y ' 


NM 017601 


Homo sapiens hypothetical protein DKFZp761H221 (DKFZp761H221) mRNA 


NM 018713 


Homo sapiens hypothetical protein DKFZp547M236 (DKFZp547M236) mRNA 


NMO 17606 


Homo sapiens hypothetical protein DKFZp434K1210 (DKFZp434K1210) 
mRNA 


TV TTV A" /"V -1 J—T r~ A S~ 

NM 017546 


Homo sapiens hypothetical protein (C40), mRNA 


NM 018458 


Homo sapiens uncharacterized bone marrow protein BM042 (BM042) mRNA 


NM 018456 


Homo sapiens uncharacterized bone marrow protein BM040 (BM040) mRNA 


NM 018455 


Homo sapiens uncharacterized bone marrow protein BM039 (BM039) mRNA 


NM 018453 


Homo sapiens uncharacterized bone marrow protein BM036 (BM036) mRNA 


NM 018452 


Homo sapiens chromosome 6 open reading frame 35 (C6orf35) mRNA 


NM 018489 


x-iumu sapiens nypotneucal protein AMil (ASH1), mRNA 


NM 004227 


Homo sapiens pleckstnn homology, Sec7 and coiled/coil domains 3 (PSCD3) 
mRNA 


NM 007014 


Homo sapiens Nedd-4-like ubiquitin-protein ligase (WWP2) mRNA 


NM 017431 


Homo sapiens protein kinase, AMP-activated, gamma 3 non-catalytic subunit 
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IX 1VJLVTV.VJ J lj X X XX VX N IV. 


NM 017426 

-1. > XYX \J X / "TZ<U 


Homo saniens nndeonorin 54VD rNfTTP54i mRNA 

XXvyXllVX OdUivXlo llUXylvvvJ L/VXL 111 "XVX^/ 11 >( KJ X w>*~r 1, llJULVL'tXi. 


NM 016950 


Uftmn saniens re stir an 3 fHS A T1 454i mRNA 

XXv/XllVJ OClXXlVvllo Uv^ollv-Cxll J ^I1JAJ1U'T^5 1 1 XX VX N A 


NM 017491 


TTomo saniens niethv/Itra nsferase PDO^ f rDD^ mRNfA 

XXvJlllVJ OtXLJlV/llo lilvv Lll^y 1 LI 0.110101 Clov> v^VJV^/J ^VV7\^ J 'j 1XX1.VX > XX 


NM 006R54 


TTomo Qnmens TCT^T^T iT vc— A Qn-Prln-T *=*i i i f^noonlasn nr, r^tipnl nm nvof FMn 

XXvJlllvJ OCljJlv/llo XvJ-/.L<JU yJ^J ^ ^xiJ JL' VJ1U X_/vvLl 1 CXXvXW ^yxCXoXXXXV/ 1 VvLlL/ 1X1 Lllll LXLwLClll 

retention recentor 2 (KDPT R9 i mRNA 

1 Vv LVvlX LlvJll X LvXl j— IiVL/IjIjIVL I , lilXVX^xx. 


NM 015976 

X " XYX V/ X w/ / V/ 


TTomo saniens sortinp* nexin 7 fSilSDC7 1 mRNA 

x x vy x x x vy o cx Ly x v/xxo ovyx lxxxlx iivahi / i uii/i. / J ^ xixxvx^ix v 


NM 016577 


TTomo saniens RAT»6T$ memlier RASl oncogene familv ^RATi6Tii mRNA 

x x vy j. x ivy ouiJiuiiij xvx ixy vyx_y ^ iiiviiiuwi. xvx xu uiivu&wiv xixxxxxj,_y ^ivtxjuv/jj y ^ iiixviixx 


NM 016559 


Homo s aniens PXR2b nrotein rPXR2b » mRNA 

x x vy x x x vy ouuiviio x -t xxi r > \j px vivxii y^x /xxvuiy xxxxvx ii x 


NM 016297 


Homo sapiens prenylcysteine lyase (PCL1), mRNA 


"MM 0KSS24 

J.XXYX v/lvJ,Xx<T 


Homo «?anien«5 TKfYL nrotein fl DPS 1 760 i mRNA 

XXvJlllvJ OdjyiV/llO XJ/ XV LJlvitt^lll ^X^V_y V_/^ Ji f\J\JJy llJLlvlNxx 


ISnVT 016507 

x.>xvx vyx\j»jv/ 


Homo «jfliiipn<? r^Tjr^9-re1ateH nrotein IrinaQe 7 frYVRSsi mR"KTA 

X JLvJlXxv.' OCtjJlt/xlo V_/J_-'V_xZ/ i CldLCU jJlvJLvvlil xvlxlcxovv / ^V^livXViJ llxXviNxx. 


TsnVT 016446 
i>iivx \) i \j \ i \j 


TTomo «sanienQ "KT A O-S nrotein ft OPS 1 7SA\ mPNA 

XXvJXXlvy OCIJJIC'IIO l>lxxvJ J JJlvJLClIl ^Lvv J 1 / +J f -rJ) IXJXvl > xx 


nm 01 6^R? 

X^JLYX V,' 1 UJ O/v 


TTr*mr* Qi^ni f*m q nuiiiT'cil 1 1 1 f*t" r»F»11 -rp>r» pnfnr /I ( (~ v T~} r ) A.A\ mRTsTA 

XXVJ111U oapiCllo XXCxLlXX (XI XVIXXt^X L/C/11 ICOOjJlAJi Z^XJ^t ^v,'XyZ,n'-)- J ? XXxXVLN xx 


nm 016^54 


xxuiiiij oapiciio ouiulc L-d-ixici idiiiiiy z, i ^orgaMiiC' ail i oil ix anbpuricrj 5 iiicriiuci 
TSLC21A12, mRNA 

^L/JjV/^lxilZilj lllXvX>xx 


NM 016298 


Homo ^aniens mn^ele fli^ea^e-relaterl nrotein (J OPS179S i mR7\TA 

Xvyil-lvy OCXLy X V/XXO llllXOvlt/ VXlOC'dov X V^XCX LV-'VX JJX W LV'XXX ^XV/v/J 1 / £*±J Jy X X llxl > XX 


NM 016290 


Homo saniens retinoifl x recentor interactinp" nrotein TT.OP51 790 1 mRNA 


NM 016280 


Homo saniens carhoxvle^terase-relaterl nrotein fT 0^517161 mRNA 

x xvy xx xvy o lx ty iwiiu vw-x iy vAjf xvotvi aov x vxlilv^vi l/xv/lviix i XjV/v»/ l / X vy t ^ iixxvi ixx 


NM 016229 


Homo ^anien«5 cvtoehrome nS reHneta«se HSR 9 (1 OP51 700 1 mRNA 

x xvyxxxvy ocxlxx v^xxo vj lv^vvxxx vyiiiw xw/UUviaijv ujiv>z< yXjvyv^J x / j ^ x x xx vx > xx 


NM 016213 


Homo s aniens thvroifl hormone recentor interactor 4 rTRTP4 1 mRNA 

xxvyxxxv/ ou-jpivjiio Lxx^y x vyxvx xxwxxxxvjxxv x vvwpi>vi xxx ivi cxv/ Lvyx r 1 x x vxx r i ^ xxxxvx >x X 


NM 016169 

X llVJL \J X v/ X \J *s 


Homo ^aniens snnnres^or of fiised Tiomolocr rDrosonhila i rSTFRTTi mRNA 

-i- xvyxxxvy otXLxxv^xxo otxp/Lji vvoov/i ui xuovu xxvyxxxvy VJovy ixXXXXtxy v u Ul v_j y j x X XX vX N A 


NM 016084 


Homo sapiens RAS ? dexamethasone-induced 1 (RASD1), niRNA 


NM 016077 

x>xyx \j i 1 


Homo ^aniens POT-1 47 nrotein CI DPS 1 1 i mRNA 

X XvyXXXvJ oClLXXt/XXO v>VJl It / \JX. KJ LVvXll ^XV/Vy J 1 U J l^j lllXvx^xx 


NM 016023 


Homo ^aniens PPrT-77 nrotein H OP^I 1 mRNA 

XXVXXXXvJ Odjjlwllo V_xVJX / / jJl \J L&lll ^Xv/vvJ 1UJJ j, X X XX vx N yx 


NM 016021 

X i X V X v 1 vv^ 1 


TTomo sanien s n on -can on i pal liTimiitin c on in era ti n cr <^n T\/mp 1 /HNTPT 1 1-4 T? 1 i mRNTA 

XXvJlllv/ OCILJIvaLIO XX^XX V^ClXXvyXXX V>CIX IXULJ Lll LX11 L/vJlXJ LXgtXLlXlg CllZiJ' 111C X ^X > v_x vJ J_> J_J/ X ^Ij llXCvlN XX. 


nm 016003 

X>IXVX \J X UV/UJ 


Homo saniens DKF7P4'i4T1 S4 nrotein <T)TCF7P4'}4T1 S4 ■ mRNA 

XXvilllVJ oClLJlvvllo X-'xVJL /—ix. '-tO'-tj Xw/**t \Jl \J LCXXX ^X-yXv.X £^tjL 1 T 1 ^J'~rJ 1 Jt 1 lllxvXNxx 


NM 015981 


TTomo QaniPTiQ p a 1 r*i nm /r* a Imorli i 1 1 n -rl f^t^f^ti rl f>tx1" T\Yc\i~P*\~r\ I^iti ocp I'inocp^ TT 

XXvJlllvJ Oo.jJlt'lla VvdlV^XU-XlX L/tXllllvJlXUllll VlV^JJWllLlv/llL j-mJLdll xvllxa.oC IV_^<11VX JVllldoC J XX 

alnha rCxAJVIK2A ; mRNA 

txx Ly xxtx i v_^x xxixxVi<x J *> xi_ vx ^ J. x 


NM 015949 


Homo saDiens CGI-20 nrotein CLOC51608, mRNA 

xxvixxv vjujyxvxxu v/vjx uxuivujl \xj\y vy^ x vy vy vj ij iixxvx ix x 


NM 015881 


Homo saniens fliClv'lv'onf , homolocr *\ OCenomi*? laevis i rT)TCTC3 i mRNA 

xxv/AXAvy otxj^y x v/xxo vxx v.' xvxvvy ^y x xxvyxxxvy xvy «y v xvv^iiu|y lxo xcxv^ v Xl5 j ^x/x\lvJ / 5 X X Xx vx > xi_ 


NM 016619 


Homo saniens Tivnothetical nrotein CI OP51 ^1 f\ i mRNA 

J- xvyxxxw ocxlxxv/xxo njf j^jvy uiiviiiscix ^yx vy lv^-xxx ^xv/v/ j i j i u^j x x xx vx > _rx 


NM 016598 


Homo saniens DHHP1 nrotein H OP51 ^041 mRNA 

X- xvyxxxvy ocx lj x v_-xxo xyxxxxv^ x j^x w lv^xxx v x-fV^v_^w' 1 «y \j^tj^ xxxxvx N xx 


NM 016589 

X.>IX.YX V 1 UJOy 


Homo saniens lVTS-1 4 nrotein (J DPS1 ^00 i mRNA 

x xvy ix xvy oox/ivvixo ivxj x *-r yjL \j cvvXXX ^xvjwijuu^j iiixvxNxV 


NM 016588 


Homo saniens nenritin OP519Q0i mRNA 

x xvyxxxvy ocx^xx v^xxo lxv^uiitui ^Xjv/V'J x.^yy liixviNxx 


NM 016582 

X T XVX \J X \J —J 


Homo saniens nentide tran snorter ^ rPTTT9 i mRNA 

JL X. Vy x X xvy otipiVllO pwjJUUv UXCXXXO^JVXX LVvX V X XXlZ^yj X X XX VX, > xx. 


NM 016570 

x iivJL vy x vy / vy 


Homo saniens PDA 14 (1 OP5 1290, mRNA 

x x vy x x xvy o txi^y iv/xxo v/xyxxx^ ^j_/vy VyJ J ^ X X XX vX N X x 


NM 016565 

X > XVX V/ lUJvJ 


Homo saniens E2TG2 nrotein fT OP51 2S7 . mRNA 

X xvyxxxvy ocixyiv-xxo xj^xvjz* Lxl \J LVvlll IZ/O / y ? XXXXvx > xx. 


NM 016561 


Homo saniens anontosis remilator (T OP51 28'j i mRNA 

x xvyx xxvy oupiwxio ky vy ky Lvy o x o x v-^^, lxxci Lvyx ^x^vyvyj iauj iixxvjl^xx. 


NM 016526 

X " J.VJL \J X \J *~' A-*\J 


Homo sapiens GS15 fLOC51272, mRNA 

xxvyxxxvy uu^/ivxxu > — » x »y ^Xj v_y v_/ *y X x^ / x^ i j X XXXVX ixx 


NM 016518 


Homo saniens ninecolic acid oxidase rPTPOX i mRNA 

x xvx xx xvy uu^xvixu jyxjy wviiv ctv xvx V/Aiuctov ^ X XX vy v / ^ xxxxvx x 


NM 016495 

i iirJL v/ x vjf r 


Homo saniens hvnotlietical nrotein H OP51256i mRNA 

x xvyxxxvy r Jf lxxv^ Liv/cxi px v iviix v .i.vvy v^^y x x«r*y vy ij xxxxvx ^ix v 


NM 016486 

x iivJL vy x vy r vy vy 


Homo saniens hvnotTietical nrotein (J OP51 249 1 mRNA 

xxvxxxxvy otxLyxwxxo xxj' iyvy lxivv LXwdl jjlvyLvvlll ^X/vyv/J Xx<~y *j x x xx vx > xTx 


NM 016477 

i iivi vy x ut / / 


Homo saniens forldiead box PI TFOXP1 i mRNA 

X x vy x x x w lj txjf-y xvxxd x vyx xvxxv-txvx lyvyyv X X y X vyxxL 1 j 5 XXXXVX 1 x x 


NM 016465 

x > xvx v i y'rUv' 


Homo saniens nvnotnetieal nrotein TT OPS1 9^S i mRNA 

X X vyi ixvy ocx^yxv/xxo xxjf'^'v/LllVvl/lwCXl JJlvJLC/111 ^Xv/v/J 1 \j j 5 lllXvXixx 


NM 016456 


Homo saniens livnothetical nrotein (T OPS 1 235 i mRNA 

XXUiiivr uu^fiviiu j p v/ lilv LI W1X1 J^/X vy LwXXX yX/v/V/K' x^>^y»y /j xxxxvx TX X 


NM 016350 


Homo sapiens ninein (GSK3B interacting protein) (TSfIN) 5 mRNA 


NM 016274 


Homo sapiens CK2 interacting protein 1; HQ0024c protein (LOC51177), mRNA 


NM 016261 


Homo sapiens delta-tubulin (LOC51 174), mRNA 


NM 016216 


Homo sapiens debranching enzyme homolog 1 (S. cerevisiae) (DBR1), mRNA 


NM 016208 


Homo sapiens VPS28 protein (LOC51 160), mRNA 


NM 016206 


Homo sapiens colon carcinoma related protein (LOC51 159), mRNA 
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NM 016185 

X >l XYx u 1VF I (J»/ 


Homo sanipns hpmatolnpical and "npiirnlnoical exnTessed 1 fHN1^ mRNA 


NM 016181 


Homo sapiens melanoma antigen (LOC51152), niRNA 


NM 016139 


TTnmn sanipns 1 6 7KH nrntpin (J OPS 1 1 4?^ mRNA 


NM 016129 


T-fnmn sanipns COPQ nnn stitntivp nhntnn^nrnhnopnip, homolnc snhnnit 4 

fArabidonsis") fCOPS4, niRNA 


NM 016122 


Homo saniens NY-REN-5 8 antigen (LOC51134. mRNA 

XJL.V/111U LJliUlwllLj X 1 X X\ — 1 — /X \ LJ till LI Cwll I XJv/Vw^*/ X 1 J~ K IIXLVJ, li. X 


NM 016119 

J. i X Y JL \I X \J X JL y 


Homo saniens nutative zinc finsrer nrotein NY-REN- 3 4 antigen fLOC5 1 13 1 1 
mRNA 


NM 016103 


Homo sapiens GTP-binding protein Sara (LOC51 128), mRNA 


NM 016099 


Homo saniens HSPC041 nrotein fLOC51125) mRNA 


NM 016096 


Homo saniens HSPC038 nrotein TLOC5 112^0 mRNA 


NM 016037 

X^IXVX \JX\J\J~J I 


Homo saniens CGI-94 nrotein CLOG 5 1 1 1 8 i mRNA 


NM 016014 


Homo saniens CGI-67 nrotein CLOC51 104") mRNA 


NM 015997 


Homo saniens CGI-41 nrotein CLOC51093 > i mRNA 

JL JLV/XXXV/ UtAkJlVllu V_>" V M JL r X L^X V-r tvllA Jl — t V-X V^*-/ X \f S J ^ IXJXV1 il X 


NM 015974 

x lit jl \j x ~s i r 


Homo saniens lambda-crvstallin TLOC51084^ mRNA 

JLJLvyXXXVr OU-L/XVXXO XCiXXXL/ VXCX vl Y ULUXXXIX \ J — / V— ^ V — s X \J I / ^ X1JX\X 1 JT1. 


NM 015973 


Homo sapiens galanin-related peptide (LOC51083), mRNA 


NM 015972 


Homo saniens RNA nolvmerase 116 kDa subunit TLOC51082^ mRNA 

JL XV/AXXV UU|^ivJ.lU JL VJ, ^ X X J-/ V-/ X Jr 11XVX UOV JL X \J 1VJ — S CX XJ W-L/ LiXXX Lr y^JL-/ V^r V^*-/ X V/ w X^ y j X XXX VJL 1 X X 


NM 015953 


Homo saniens eNOS interacting nrotein nSTOSIP^ mRNA 

JLXV/XXXVF UU^XVXXU vl iV/kJ XXllwX UV LXXXg IJ1 v tvxxx y^x ^1 V-^ KJ 1 1. J <y XXXXVX IX X 


NM 015936 

X 1 XVJL \J X S w*J V/ 


Homo saniens CGI-04 nrotein rLOC51067") mRNA 


NM 015895 


Homo saniens eeminin rLOC51053^ mRNA 


NM 015882 


Homo saniens RIG -like 5-6 (LOC51048) mRNA 

XXvlilv LrLb^XVXXU XVLVJ XXXW *S V/ \ JL_/ V-^ V_-/«_-' X w I w ^/j XXXXVX ^ X X 


NM 015853 


Homo saniens ORF TLOC5 1035 1 mRNA 

XXvXIXU LjLiL/XwXXO V ^ X VX \ XwV/ V^w' X V-/ w' y ^ XXXXVX 11 X 


NM 016080 


Homo saniens CGI- 150 nrotein (LOC51031 , mRNA 

X X.V/X1XV kjilLyXvXXu V^/ V • JL X %J \J X/X V/ tvlXl \ X— / V_x V_> X V/ — ' X J y XXXXVX > X X 


NM 016078 


Homo saniens CGI- 148 nrotein CLOC51030, mRNA 

X XVXXXV UUL/XV1XU V^ VJ X X 1 VJ X/ X V/ »*VV XXI \ J — i V-^ V—^ X \J w' V / « XXXXVX 1 X X 


NM 016076 


Homo saniens CGI- 146 nrotein fLOC51029i mRNA 

-XXVrXXXV/ UUL/XVXXU WVJX X I VJ px V tVXXX I X-f V^ V— / *y XV^rf-^ /» X.XXXVX IX X 


NM 016052 


Homo sapiens CGI-115 protein (LOC51018) ? mRNA 


NM 016049 


Homo sapiens CGI-1 12 protein (LOC51016), mRNA 


NM 015940 


Homo saniens CGI- 10 nrotein fLOC51004, mRNA 

X X VXXXV uUL/XvXiiJ V_>* VJi X X \J X. \J tVXXX yXV V-^ V^ X \I \J V J j XXXXVX T J. X 


NM 016505 


Homo saniens hvnothetical nrotein THSPC251 1 mRNA 

XXvXXXV uupxwxxu I1J L/ V WAV IJ. VUX UX V/tvXXX \ X X XJ" X V — ' w 7 X XXXXVX IX X 


NM 016485 

x ^ x T jl w x v/ rUw' 


Homo saniens bvnotbetical nrotein THSPC228 1 mRNA 

X XV/lllv JUpiVllu XXJ V/ lllv L1WU1 ^-/X W IVJ.11 I1JLUX F j 111XV1 > J. X 


NM 016472 

X ^1 J- Y JL \s X \J T / 


Homo saniens hvnotbetical nroteiTi rTTSPC^IOi mRNA 

X XL/lllV^ OUpiVlliJ 11J Ul V Ivlli \ X X LJ X X \J J ^ llllvi >i X 


NM 016464 


Homo saniens hvnothetical nrotein fHSPC196i mRNA 

XXVXXlv Ljti|J , XvXXlj XXj |J\J IXIV ixvux x/x V/ IvlXl 1 XXUi \y x y V/ K xxxxvx IIX 


NM 016462 

X ^ X t JL \J X V/ I v/aJ 


Homo saniens hvnothetical nrotein THSPC 1 94 1 mRNA 

iJ-V/xxxu kjtxL/xvxxu xx) UXXVLXVCXX Ul V/lvXXl \ 1XU1 v>X^^T/» 1XXXV1 li X 


NM 016535 


Homo saniens HSPC189 nrotein fHSPC189^ mRNA 

xxv/xxxv/ uwiLJxvxxLj xxL/± v_-" x kj *s \t bwxxx ^iiux v_> x uy y j X XXX VJL il X 


NM 016404 


Homo sapiens hypothetical protein (HSPC152), mRNA 


NM 016403 


Homo sapiens hypothetical protein (HSPC148), mRNA 


NM 016399 


Homo saniens hvnothetical nrotein fTTSPCl 3? i mRNA 

X XMlllW OUUlvllu J 1~^ LXXV-/ LXV^C4.X UlULvlll I1XU1 ^w/X.-'.^/j llJXVJ. llX 


NM 016395 

x i xvjl \j x \j *s %y 


Homo saniens but\n*ate -induced transcrint 1 THSPC121) mRNA 

xxviiiv oupiviiu i_/ u. i/ j x *x w 111VXU.VVU Licuiuviipt x yxikJx X ^ X yj lliXVL lIX 


NM 016387 

X TATA \J X \_fw» KJ 1 


Homo saniens hvnothetical nrotein rHSPC060 > f mRNA 

XXVJ111VJ OCLL^XV_/XXO XLJf LV \J LllV UJ. VCX1 j^lV/LVvlll ^IIUI \J\J J ^ X X XX VX > -IX 


NM 016101 


Homo saTjipTis hvnothetical Tirntpin (TTSPCO^I^ mRNA 

X X VJXXXVv OdU^lVvXlO Ax^y Jr HXW UvUl jJlWLVvli.JL ^XXkJX V^-V/w/ 1 ^ 5 1 1 IX vx > n 


NM 015918 


Homo saniens homoloff of veast RNasp A/TRP/RNasp P nrntpin Pnn5 rPOPS^i 

i-lUlllVJ OCXJ^lVvXlO 11U111VJ1U c, \J X jr^/dOU X VX > <X O XVXJLVJL / 1V1 >l do v X Jr LVvHl X UU J V_/X J j 

mRNA 


NM 016257 


Homo saniens hinnocalcin-like nrotein 4 THPCAT.4 1 mRNA 

x xv/ xx XV-/ uu|iivxiu r lr * invw l/iwlviii t ^xix v_^>c 11 j t ^ ^ iixivl'irx 


NM 016287 


Homo sapiens HP1-BP74 (HP1-BP74), mRNA 


NM 015888 


Homo saniens hookl nrotein ('HOOK' 1 i mRNA 

X XV/XXXV/ QiXJ^XwXXU XXVVAVX jk/X V/IVX1X 1 XXV/v/XVl J XX xx vx yj. X 


NM 015852 


Homo sapiens Rrueppel-related zinc finger protein (H-plk) 5 mRNA 


NM 016451 


Homo sapiens coatomer protein complex, subunit beta (COPB), mRNA 


NM 015986 


Homo sapiens cytokine receptor-like factor 3 (CRLF3), mRNA 


NM 016204 


Homo sapiens growth differentiation factor 2 (GDF2), mRNA 


NM 016617 


Homo sapiens hypothetical protein (BM-002), mRNA 


NM_0 14822 


Homo sapiens SEC24 related gene family, member D (S. cerevisiae) (SEC24D), 
mRNA 
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NM 014059 


Homo sapiens RGC32 protein (RGC32), mRNA 


NM 014040 


Homo sapiens PTD015 protein (PTD015), mRNA 


NM 014039 


Homo sapiens PTD012 protein (PTD012), mRNA 


NM 014111 


Homo sapiens PRO2086 protein (PRO2086), mRNA 


NM 014106 


Homo sapiens PR01914 protein (PR01914), mRNA 


NM 014104 


Homo sapiens PRO1880 protein (PRO1880), mRNA 


NM 014100 


Homo sapiens PRO1770 protein (PRO1770), mRNA 


NM 014137 


Homo sapiens PRO0650 protein (PRO0650), mRNA 


NM 014127 


Homo sapiens PRO0456 protein (PRO0456), mRNA 


NM 014123 

x i xtx v/ x r x 


Homo sapiens PRO0246 protein (PRO0246), mRNA 


NM 014114 

i. ijlti. vy x r x x r 


Homo sapiens PRO0097 protein (PRO0097), mRNA 


NM 014113 


Homo sapiens PRO0038 protein (PRO0038), mRNA 


NM 014048 


Homo sapiens KIAA1243 protein (KIAA1243), mRNA 


NM 015368 


Homo sapiens pannexin 1 (PANX1), mRNA 


NM 014910 


Homo sapiens KIAA1084 protein (KIAA1084), mRNA 


NM 014916 


Homo sapiens KIAA1079 protein (KIAA1079), mRNA 


NM 014967 


Homo sapiens KIAA1018 protein (KIAA1018), mRNA 


NM 014953 


Homo sapiens mitotic control protein dis3 homolog (KIAA1008), mRNA 


NM 014954 


Homo sapiens KIAA0985 protein (KIAA0985), mRNA 


NM 014917 


Homo saniens netrin Gl CKIAA0976) mRNA 


NM 014930 


Homo sapiens KIAA0972 protein (KIAA0972), mRNA 


NM 014907 


Homo sapiens KIAA0967 protein (KIAA0967), mRNA 


NM 014912 


Homo sapiens KIAA0940 protein (KIAA0940), mRNA 


NM 014021 


Homo sapiens KIAA0923 protein (KIAA0923), mRNA 


NM 014899 

X i X TJL, V x r \J ^ ^ 


Homo sapiens KIAA0878 protein (KIAA0878), mRNA 


NM 014951 


Homo sapiens KIAA0844 protein (KIAA0844), mRNA 


NM 014729 


Homo sapiens KIAA0808 gene product (KIAA0808), mRNA 


NM 014813 


Homo sapiens KIAA0806 gene product (KIAA0806), mRNA 


NM 014829 


Homo sapiens RNA helicase (KIAA0801), mRNA 


NM 014698 


Homo sapiens KIAA0792 gene product (KIAA0792), mRNA 


NM 014824 


Homo sapiens KIAA0769 gene product (KIAA0769), mRNA 


NM 014677 


Homo sapiens KIAA0751 gene product (KIAA0751), mRNA 


NM 014705 


Homo sapiens KIAA0716 gene product (KIAA0716), mRNA 


NM 014861 


Homo sapiens KIAA0703 gene product (KIAA0703), mRNA 


NM 014721 


Homo sapiens KIAA0680 gene product (KIAA0680), mRNA 


NM 014827 


Homo sapiens K3AA0663 gene product (KIAA0663), mRNA 


NM 014645 


Homo sapiens KIAA0635 gene product (KIAA0635), mRNA 


NM 014664 


Homo sapiens KIAA0615 gene product (KIAA0615), mRNA 


NM 014834 


Homo sapiens KIAA0563 gene product (KIAA0563), mRNA 


NM 014696 


Homo sapiens KIAA0514 gene product (KIAA0514), mRNA 


NM 014732 


Homo sapiens KIAA0513 gene product fKIAA05 13) mRNA 


NM 014710 


Homo sapiens KIAA0443 gene product (KIAA0443), mRNA 


NM 014797 

X 1 JLVX \J X r IS! 


Homo <?apien^ TCTAA0441 erene product (TCTA A0441) mRNA 

XX\JXXX\J O d- yj JL XV_J-L XJ. J.V i i X ^wilv VviLiw L- ^JL^. I / XX X\J i i X J j llilvl > J. X 


NM 014819 

X ™ xyx. \j x r \j x 


Homo saniens KIAA0438 eene product (KIAA0438 > > mRNA 


NM 015216 


Homo sapiens KIAA0433 protein fKLAA0433) mRNA 


NM 015251 


Homo sapiens KIAA0431 protein (KIAA0431), mRNA 


NM_015185 


Homo sapiens Cdc42 guanine nucleotide exchange factor (GEF) 9 (ARHGEF9), 
mRNA 


NM 014711 


Homo sapiens KIAA0419 gene product (KIAA0419), mRNA 


NM 015564 


Homo sapiens KIAA0416 protein (KIAA0416), mRNA 


NM 014778 


Homo sapiens KIAA0410 gene product (KIAA0410), mRNA 
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NM" 01 4650 
in ivx \J 1 h-u J y 


Hnrnn <3ar>if»ns: TCTA A0377 apnp nrnrhirt fKTA A0^77~> mRNA 


NM 01463Q 

IN IVX \J L t -v\jD2s 


T-Tomo ?fir>ipnt! KTA AO'^7'7 crpne -nrrvliirt ffCTA AfH72^ mRNA 


NM 014786 

X N XYX V/lT / OU 


Homo saniens KIAA0337 eerie nroduct fKTA A0337 1 mRNA 


nm 014845 

XNXVX \J Ji'~T\j'~T+J 


T-Tomo saniens KT A A 0274 gene nroduct (KIAA0274 1 mRNA 


NM 014745 


Homo saniens KTAA0233 &ene nroduct (KIAA0233 i mRNA 

X XUXXXW OCXUXl^XXO IViXiiXU ^> gV/XXV> |_^X KJ VXH.W I ^A.^-LLA_£JLVy ^«_> »J J j JLJLJULV^L > X*. 


nm o 14643 

XNXVX V/ ItU'TJ 


Homo saniens KTAA0222 eene nroduct (KIAA0222 > mRNA 


NM 014674 

IN XVI W X*TU / *"T 


Homo saniens KTAA0212 eene nroduct ("KTAA021 2^) mRNA 


"MM 014790 

IN IVX U 1 *t / U 


TTnmn canifTiQ S»tp90-r"p1atpH QPT*i'nf a /tVirpO'niTie Irinfisp TC i mRNA 

X XUlllw oCX^JxC'llO uICaV 1 CXCXLt/lX otl XllW tXXL tV^XXXXX^ XVXXXcxol/ ^UXjX\.yj XlXXVXNxx 


NM 014761 


Homo sapiens KIAA0174 gene product (KIAA0174), mRNA 


"MM H 147^0 


TTnmrv cnnipnc TTTA A01 59 rr^-np r\mr\nrt fTCl A A01 59 i mPNA 
nOLuO oapiCIlo JS.Xr\i-VW 1 J A, gCHC prUU-UUL ^xVJLrxrj.vlJZj, IIxXviNr^ 


NM 014661 


Homo sapiens KIAA0140 gene product (KIAA0140), mRNA 


"MM 014777 
IN1V1 U / / / 


tT^yn/x n arn 'p no T^T A A 01 'X'X rrp>-n*» -r\rr\ rln r»t flfl A A 0 1 3 ^ mT?1SJA 
JTLOITIO od-pienb xSJ-rt_r\.U i J J gCIlC piOU-UL/L ^XVXr\-rvU LDDJ, IIxTSJ.n/Tl 


NM 01 481 5 


TTrxmrk cartipnc "&TTA A01 30 (tpiip nrnrlnpf /""STTA A 01 30l ml^TvJA 
XIUIIIU bd.pieiib XVX/VrVlJ 1 J \J gCIIC piULLUXvl ^XVX/TurxU I 3\J)y IIxXviNjfA. 


NM 014755 
IN lvx_U 14 / JJ 


XXUIIIU bdpieixo iraxXbL/XipilUIlaJ. IC^lXldUJI 111 LCI d.L< Lillg Willi LUC xXxO~UIUIXlUU.iJXlxd.lIl 

rTPTP-Rr?^ mRNA 

^llMx-DI^, IlxlvlNix 


NM 014698 

1N1VI UltUZ-O 


Ufitrin cani rti c cr^ritf* rirp Hipfprl frriTTi p1~j7NTA "witln fi noiTit">1 pfp p.oditiO" cpniipnpp 

XJLU111U oa-Lyxdlo gCXXC LJ1 CLX1V-/LC/U. IX^JXXl VX^/XN-TV WXUXX & C/VJXXXLyXt^Lt^ ^VjlXXXXg OtLJ^LXCXXUt^ 

H<CTAA0110i mRNA 

^XN-Xxv^i-U 1 1UJ 5 IIXIVIN-TV 


NM 014814 


Homo sapiens KIAA0107 gene product (KIAA0107), mRNA 




xxomo sapiens xvxty/\uiuz gene prouxict ^xvx/\/\uiuzj, itiivin/\ 


"MM 0147RO 
xniVx U14/5U 


xiomo sapiens xVx/\/\uu / o gene prouuct ^jvx/\/\uu /oj, iTixviN/^ 


~NTM 014SS9 


Womrv canipnc T A A005^ <y(*-nf* Tkmr\imt {J<C TA A005^^ m"RTsIA 

xxomo sapiens jS.x/\/\uujo gene prouucL ^xvxrv/\uu d o ixitvin/y 


NM 014750 
1 N IVX KJ 1 H" / J u 


Unmn cnrvienQ ^TTA A 0008 opnp nrriHnrt H^TA A0008 i m"RNA 

XXUIIIU odpiCIlo XVXr\_rVUUUO g,CllC [JL ULIU.L/L ^rvlrUTLUUvO J, IXXXXJLN x\. 


NM 01 5684 


T^Tr^-mri c^ni f^r\ c mi l u r^r*lir^n r1t*i ^1 ATP CAmfli ocp rp m 1 1 q fr\r\r primnnn rti^" "Fq r'lMT" T-l 
XXUIIIU bctUlCllo llllLUUllUllLXlla.1 -tv X X oji'llLlIcl&C/ 1 UXtX LU1 y C'UlIILyUllC'XIL XdL/HJl XX 

i^ATPWi mRNA 

^All VV y j XXXXVX N zX 


NM 0141 86 

X l XY JL UlTlOU 


Homo saniens HSPC1 66 nrotein THSPC1 66^ mRNA 

XXVJXXXC DdLXX^XXO llOi Vv X VJU Ul V Ivili ^XXUX V/lUU^j llXLNX'lii. 


NM 014184 

XN XV X U 


Homo saniens HSPC1 63 nrotein fRSPCl 63 i mRNA 

XXvsXXXU OCXLJlt-llo XXOX V ' X \J~J VJxxJ Lv^ 11 1 ^XXLJX V^lvJ^j XXJXVX JTx. 


NM 014181 

IN XYX U IT 1 O 1 


Homo saniens HvSPd 59 nrotein iTTSPCI 59 1 mRNA 

X XV_J111U oClL/lLllo XXOX vl J/ Ul \J LV^IXX IXXkJX V^X^/^/j XXXXVXNX*. 


NM 014179 

xnxvx ux^tx / y 


Homo saniens HvSPCI 57 nrotein (HSPd 57^ mRNA 

X X*w*XXlU OCXL-/1W110 X 1U1 V_/ X ~J I jji. \J Lv-'lXi ^llLJX X ' J XXXXVX > XX. 


NM 014166 

XN1V1 UltlUu 


Hnmo QanipnQ H^PPI 96 -nrotpin ^H^sPPI 96 i mRNA 

XXUIIIU OdUlCIlo XXOX 1Z/U U1ULC111 ^Xlul 1 x-U^ 9 XXXXVXN Zi. 


NM 014155 

XN XV J. Ultl J J 


Homo ^ar»ipn<? HSIPP063 Tirotpin THSPP063 i mRNA 

XXUXXXVJ oCtkJXC'XXo XXOX V^UUJ LJXdt^XXX \^XXOX K_s\J\J^J f 7 XXXXVXNxX 


NM 014038 

X N X VX VltUJO 


Homo «?anipn<! HSlPr , 0?8 nrotpin ^^(^028 » mRNA 

XXUIIIU OCXLyXt-XXo XXOX Ks\J ^ O LJX \J LL^XXl ^XXOX \s\JjCrKJ J ; X11XVX > 11 


NM 014017 

X^XYX KJ X*-TU X / 


Homo saniens HSPC003 nrotein ^HSPC003 i mRNA 

XXUlllv OCXL'XwXXO XXOX \^\J\J *J kJX KJ LV^XH ^XXUX KJ KJ J ^ XXXXVX 


NM 014053 

xnxvx kj x ^\j^s hJ 


Homo saniens FT VCR nrotein TFT VCRi mRNA 

XXUIIIU OCXUX^XXO X X-/ V V^XV UlUlulll 11 1 J V V^.XV J j X X XX VX N Zi. 


NM 01 5400 

XNXVX V 1 JtUV 


Homo saniens DKF7P586N0721 nrotein ("DKF7P5 86N072 1 i mRNA 

XXUXXXU OCXLJX^XXO X^XvX S—jX. JOUlNl/ / — < X UlUlvlll yJL-/XVX / /X JOUliv / X 1 1 1XNJ. > ii 


NM 015583 


Homo sapiens DKFZP586M0622 protein (DKFZP586M0622), mRNA 


NM 01 5485 

XN1VX yiJH'OJ 


Homo «5anipnc: FZP 5 66K 09^ "nrotpin TDKF7P566K023 i mRNA 

XXUIIIU oil XJlCllo lyJCvX/jI JUUX\UZ/J jJIULClll ^I/XVX C-tl. *J UUJVWZiJ J } 1 1 XX VI N A 


NM 014043 

IN IVX KJ 1 H-Un J 


Homo ^anipn<; TYI<rF7P56401 9^ nrotpin rr>KF7P564D1 9^ i mPNA 

XxUlllU bdpiCIlO X/xVTZjX J U*rvy lxO piULClil ^X-'XVx? ZjIT JOt'U 1/<j ) y llIxVlNxA. 


"MM 015^87 

INIVX UlJJO/ 


XXUIIIU adpiCXlo piClIIipidllLdllUn piULClil D ^IInXjIJ j 9 IlxXvi^jrx. 


"MM 01405£ 


U nrnn cnnipnc TUCVYV^^ATClAl nrotpin n^lv'F7P5£4TC'947 i mT?NA 

xxuiiio sapiens jl^xvit z^x j o^ivzh- / proicm ^x^is^r z^x j dh-xvZ'4- / j 3 iiixvln/\ 


"NTM 01 5^9 ^ 


XXUIIIU bdpICIlb pULdLlVC anxvyilTl-lCpCdL VvUIlLdllllllg piULClil ^X^XvI^ Z^X J UH-JJ lUUj, 

mRNA 

x x xx vx > rx 


NM 01 558? 

IN IVX ui JJOa 


Homo saniens DTCF7P564R1 47 nrotein ADKF7P564R1 47 i mRNA 

XXUXXXU OCLUXt^XXCS X-yXvJL J—iX. U'T'XJ 1 *T / LXLULfcXXl ^X-'XVX JLjX JUtD JLt / ) ? IllXVXN-tX 


"NTM 01 561 0 

XN IVX U1JU1 v 


Homo saniens r)KF7P434T1 54 nrotein TDKFZP434T1 54 1 mRNA 

XXUXXXU OCXUXV'XXO X7XVX Z_vX T-JT-J X^*-r UXUtV^XXX ^X/XVX £-jX T-Jt-J L^f-tjy IXXXVXNjTV. 


NM 01 55Q0 

IN XVI ul JJ7v 


Homo saniens "DKF7P434F1 735 nrotein (DKF7P434F1 735 i mRNA 

XXUXXXU C5CLLJXt/XXo X/XV1 Z_/X tJtX X / J JJXULV/XXX ^X—/JlVJL XjX *-rj*TX X / J J y , X X XX VX > XX 


NM 015644 


Homo sapiens DKFZP434B103 protein (DKFZP434B103), mRNA 


NM 01 51Q6 

xnxVX Ul JJ7U 


Homo danipriQ T)T<rF7P4^4 A 04^ nrotpin fDKF7P414 A 04^ i mPNA 

XXUIIIU bdjJlCXXo XvXVJT Z^L ^DHrl\\J i -TD piULClil ^X/XVL Z^X7 t t D'-tJrWJ'-tD ) ^ XXXXvIN/x. 


NM 014058 


Homo sapiens DESC1 protein (DESC1), mRNA 


NM 015680 


Homo sapiens hypothetical protein (CGI-57), mRNA 


NM 015379 


Homo sapiens brain protein 13 (BRI3), mRNA 


NM_014580 


Homo sapiens solute carrier family 2, (facilitated glucose transporter) member 8 
(SLC2A8), mRNA 


NM 014280 


Homo sapiens DnaJ (Hsp40) homolog, subfamily C, member 8 (DNAJC8), 
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mRNA 


IN1V1 U14j1j 


XlOlliO SdpiCIlS bllld.ll 1I1C1I1UI d-HC piULClll 1 ^OIVIX 1^5 11HV1N^-V 


NM_014229 


Homo sapiens solute carrier family 6 (neurotransmitter transporter, GABA), 
meinuer 1 1 ^oi^v^uri 1 1 j } iiixviN-r\. 


NM 014575 


Homo sapiens schwannomin interacting protein 1 (SCHEPl), mRNA 


XTA A A1/1/1A1 

JNJVL__U144UZ 


xiomo sapiens low moiecuiar mass UDiquinone-Dinaing protein ^.jicuj yv^r-y^j, 

mRNA 


TvJA/T n 1 A'X OA 
IN 1V1_U x*+j yHr 


noino sapiens growm iioxiiioiic iiiuuoiuie uaii&iiiciiiuiaiic piutcm ^vjxiiiivi^ 5 

mRNA 


ATM" HI zl?9^ 


Wnmrk canipnc -rvrwh=»-if» r\1ino-»Vl*ia+cjc<=> 9 ^"fr\t*mf=»"r1"\f 9 A^i tpotiI &tr\ir\r cnVvmrit" A ^PR 

nuiiiu odpicns pruLCin piiut>piididbc z» ^xuiiiiciiy y , icguidwjiy ouuuihl .tv ^xxv 
fiS'i alnha i inform ^PPP9"R1 A i rnRNA 


"MM 014497 


TTnmn ^anipn*; TmplpaT* Trrotpin rNTP990 1 mRNA 


NM 014399 


Homo sapiens tetraspan NET-6 protein (NET-6), mRNA 


NM" 014RRQ 

1N1V1 VJiHOOy 


X1U1I1U odpiC/llo illC<lCtll\jpi VJlwd&C/ J. ^]J1L1 ll_y olll XCLLLXliy J ^IVXX 1 J 9 111_LV1^-TV 


Nl\/T 0144R4 

IN IVJL U I *+*+ 0*+ 


XlUIllO odpiCllo llHJiyUU.CllU.Ill L-UldL/LUl oyilLllC&lo J ^1V1WL/l) J llJLXVi>ljrV. 


NM 014447 


Homo sapiens arfaptin 1 (HSU52521), mRNA 


xta a n i /i q ^ a 


xiomo sapiens iiNr-inciucea protein ^ovjz-i j, n levin t-v 


TvTA yf Ci^l AAHQ 

JNIVL__UI44/o 


xiomo sapiens calcitonin gene-reiaiea pepnae-recepior component protein 
(CGRP-RCP), mRNA 


"XTA A f\1 AAQ1 
INIVl UI446Z 


xiomo sapiens Done morpnogenetic protein iu ^jdivjjtiu^, nirviN/\ 


TvTA/f A1 A AH A 

JNIVL_UI44 /4 


xiomo sapiens aciQ spmngomyennase-iiKe pnospnoaiesterase ^/yoivii^jx) 
mRNA 


INIVl Ul~T-ToU 


xiomo sapiens zinc linger piotem ^/Ajruzujyi j, rnxviN-rv 


"MA/T A1zl^7£ 
INIV1_U I / O 


xiomo sapiens /\pooec~i L/ompiemciiLatioii idcioi, -rvx v^xjxi-v^- i bLiiiiuidLiiig, 

r»rot<=>in CACTI \ mPINTA 
prULClIl ^^rxv^X llJXSJ.NjrV 


INIVl UUJOO'f 


XlUlllO bdpiCIlb pz, 1 ^V^l^lVlN l-rV^-dL/LlVdLCU JtSdlldoC H" \x r\JSJ-tJ s 11JXv1N^-\. 


NA/T 01^434 
IN IV1__U XJ*-tJHr 


XIUIXLO kSdpiCllo UdloClllllll, piCisClllllll UlllUHlg piULClll ? Xl/X lldllU UdlldUlipLlUll la\vlUl 

rPvSFNi mRNA 


NM 017446 

± > IVX V J. ji'T'TV 


TTnmn <;a"nipn<5 Qincrlp-citranHprl DNA HinHincr nrntpm 9 ^SSIT^P9^ mRNA 

11U111U OdJ^Jl V^llO Olllglt/ ~oLld.il VJ.V\-L J — '1 > -L\. L/lllVJ-111^ lJXKJl\sli± ^UJUl — < } iiiivi^n 


NM 01191S 

XN XVI \J 1 Jz-JJ 


TTnmn cianipn^: mitativp riVinnnplpacjp TTT fPNASlT^^T i mPNA 

X XVJL1LKJ dapit'llo VJ LllClLA V \s 1 1 L'UllUV-'lV^CLot' XXX \^JLVX ilDJUJ J—/ llllVliii. 


NM 01^49 


TTnmn cnnipriQ QPPTPfpH "nTAfpin nf imlmnwn fiiTipfion f SIPT J h i mRNA 

XlvJllHJ od|Jlt'll0 OCtl C- Lt^VJ. JJlUlvlll VJ-L LllliVll^J W 11 1 UlllC' L1V./11 \^ kjl Ul J 5 1 1 J_L V_L > il 


NM 01 


TTnmn cjanipn*? <?ni*tincr nPYin 1 1 TSlN^ri 1 1 mRNA 

-L-LVJ11HJ SjCLlJ 1V/HO Ovl Ulllg, IIWjVIII X X \ Ul l^V 1 X lj 1 1 UL V_L > -i*. 


nm oi^nR8 


TTnmn ^anipTT? Tifnlapfin TPcrnlatArv plpmptit ninrlino" TPRPR i mRNA 

AJAJ11HJ OdjJl^llo LJL \J1CH-/ Llil 1 ^^IXLCILKJX y Wl^lll^/llL LJlllVJ-lll^ ^1. XVJ_^J-»y 5 J-1-LLV± > Xk. 


ATM 01^98 


TTnmn QaniPfiQ nvrrnlinp ^-paT'Hn'yvlatp v(*c\'\'\cf7\<zP L i^ofirvrm rPSr^P9 1 mRNA 

XXUlllw odUlt/llO LjyilVJllllt' *J~\sCLX UUAj 1CILC ItUUvlaov 1C5U1U1 111 V^-XV^ ) 5 lll_Lv_L N xi. 


NM 01^170 


TTnmn <sa"nipn«s "nrpcrnanpv-inHiipprl ornwtVi inTiirjitnt* fOTCT.^n i mRNA 
x x vj 1 1 i\J od-LJit/iiD vjx t/giiciiiv-'jr inuuoou giuwtn 1111x1 l/i lvji ^wivx/ju^j 1 1 jul vj. > n 


NM 013277 


Homo sapiens Rac GTPase activating protein 1 (RACGAP1), mRNA 


XTM" 01^98^ 
INIVl UIjZOj 


TTnmn canipn^ mirlenlar frTPnQP rPTTTM" ATTANTTfir i mRNA 

XlUlllO odpiCllo UUl^lCUldl VJIlaaC \^ XX LJ IVl^i vJ JrVl N 1 XVJ^, llXIVl><^-\. 


IN IVI U I J 


TTnmn ocitiipnc Vinct r»<=»11 -fantrw 9 rTTr~ x TT_9 > \ mRNA 
XlOmO odpiCllo HUoL UCll IdL/LUl ^ ^XXV^X J, liilviN^v 


NM OI^^QI 

IN IVI U1JJ71 


xiuiiiu odpiciio uiiucLiiy i^iy L/iiic uciiyunjgciidoc pic^ixistji ^xyivxvjx^'xx liixvi > r^. 


INIVl UIjZjj 


xiomo sdpicno uicjsj\.opi nomoiog o ^^venopus lacvibj ^x/jv-lvj iiixvin/tl 


rNIVl_U 1jjj7 


xiomo bdpiciia uuuuiiy i-x - vjiu .ividiii? vjioin i\l>a-x jt -uoiilxiy igi UL/Uoy i li diibici dt>c 
f AT Ct6 i mRNA 

^x^VX^VJ L> J, IllXVlNxv 


NM 004190 


TTnmn ciaixipn^i Q"iiaTi"v1atp HinHincr nrnfpin 9 mfprfprotl-lTldncilxlp rrirt-^P9^ mRNA 

XXvJlllU Oak/lCllO UlClliy ICl Lt- UlllUlllg [Jl \J Lt/lll Z-i } 111LW1 X^l V^ll lllVJ.L4-V/lU»lt/ y VJU1 '/j lllXVl->i»- 


NM 00S690 

1NJLV1 UUJU7u 


TTnmn cqtai pri <s rlvnamm 1 -HVp ^TjNA/T1T i tr a n «j pn* ti t variant ^ mRNA 

XXvJlllvJ o<lUJlt/llo *-iy llclllllll 1 lllVC- \XJ xWM X X X-i ) ^ U.CllloV-'l iJJt VC4.iici.llL ~J ; 11 IX VI N X3L 


~KT\A 01906^ 

INIVl U1Z,UOj 


TTnmn QanipriQ H"\/namin 1 _1 1 Vp ^T)N1\/1 1 T i frnn QPTint variant 9 mRNA 

IJAJlllvJ od-JLvit'iio vj.yiia.il ill 1 1 11 ivt ^IVI^IVI 1 Ij/j U. axitj^x liyt ychicuxl ^ 5 lllXVXN .tV. 


XTA/V 019470 


TTnmn <5ar>ipncj tran<ir»nrtin-^R ^TRN-nR i mRNA 
X1U111IJ aapiciia uiaiibpoi Llll-OXv ^ 1 x vl N O xv J ? 1 1 ixvi n x x 


NM 012252 


Homo sapiens transcription factor EC (TFEC), mRNA 


NM 012250 


Homo sapiens related RAS viral (r-ras) oncogene homolog 2 (RRAS2), mRNA 


NM 012249 


Homo sapiens ras-like protein (TC10), mRNA 


NM 012388 


Homo sapiens pallidin homolog (mouse) (PLDN), mRNA 


NM 012322 


Homo sapiens U6 snRNA-associated Sm-like protein (LSM5), mRNA 


NM 012316 


Homo sapiens karyopherin alpha 6 (importin alpha 7) (KPNA6), mRNA 
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NA/T 01 91 SO 


Horno sanipns fibroiisheafhin TT fFSP-2^ mRNA 

XXUllJAJ oCLJJIV-'llO liUl VJ IXOIAV^CXLIXXIX XX y^X UJL /J XXXJ.VX. ^\J. x. 


NM 0190K1 

1N-LVJL vlZ/vOI 


Homo saniens ELL-RELATED RNA POLYMERASE II, ELONGATION 
FACTOR (ELL2") mRNA 


NM_003996 


Homo sapiens glutathione peroxidase 5 (epididymal androgen-related protein) 
fGPX5^ transc/rint variant 2 mRNA 

^VJX u\-*J J) LI ftllO vJL X L V d.1 XC4XXI, XXXXVJ.TXX. 




Homo sanipns prowth differentiation factor 9 fGDF9^ mRNA 


NM 007352 


Homo sapiens elastase 3B, pancreatic (ELA3B), mRNA 


INlVx vUUUOJ 


TTomo Qanipns nrolinp rinli 3 fPROLIi mRNA 

XXXJXxlKJ Od|Jlt'lI-!> £JX UXXXXV^ X Ivll *J \X XVWXjw/ y 3 IXiXVL ^ X X. 


NM_007357 


Homo sapiens low density lipoprotein receptor defect C complementing (LDLC), 
mRNA 


iSJA/T 11 
iNlvx UUH-JLJO 


UArvin ccmipnc Tipnatopv+p nnrlpar faptoT" 4 cramma f HN K4G i mRNA 

XHJIIIVJ OCt|JlCllC> xlt/JJftlAJwj' V\Z> xxLlVIV/ftJ. XCL\s IXJX T, gCXXlXXXXCX ^XXX^IX ~VJ / ? HlxVL^iJ. 


NM_003144 


Homo sapiens signal sequence receptor, alpha (translocon-associated protein 
alpha) (SSR1), mRNA 


INxVx_UU / DZH- 


TJrvt-i-»/-\ cQru'pnc A/T A V"i mr\t1nprc cicrcjinct H <=T 4 ^T^p , "nt^T>1 f cri p noTnolocr 1 PifO^lO'nrllla 1 
XxOmO btipiCllb IVX/A-L/, IllVJUlCIo cxgdllloL UCCa.pciILapiC'glL/ liVJlxlUlUg ^i-yiuawpniia^ 

int^rQr-tin ct i-vrr»fp>in r^rR-ntor artivatinn annlinr nVTADHTP^ transcrint variant 1 
mRNA 


TsJTV/f 007191 


Un-mn cnnipnc A/f A T^i motViPTQ a era in Qt f1f*r*aTiPTita'n1pQ - in TiOTnolop - TT^rosonliila ) 
int<=rnptina tirotein rpppntor artivation anchor fTVT A DHTPi transcrint variant 2 

ill LC/i txilg JJlUUC/Allj ICL/t/jJUJl OX/ tl V CI ftll^/lxv^J. ^iVlixL/nxi y ? lx clxxov^x xijl v txx xcxxxl ^ ? 

mRNA 


NM 00516? 


Homo ^anipn^ anp"iotensin recentor-lilce 2 fAGTRL2^ mRNA 


NM 005501 

1NJ.VA V/Ww'w'V/X 


Homo saniens inteerin alnha 3 fanti$?en CD49C alnha 3 sub unit of VLA-3 
receptor) (ITGA3), transcript variant b, mRNA 


NM 007144 


Homo sapiens zinc finger protein 144 (Mel-18) (ZNF144), mRNA 


NM 007286 


Homo sapiens synaptopodin (KIAA1029), mRNA 


NM 007199 

JL > 1V1 \J\J I L S ~s 


Homo sapiens interleukin-1 receptor-associated kinase M (IRAK-M), mRNA 


NM 007283 


Homo ^aniens mono&lvceride litoase (TV1GLLV mRNA 


NM 007241 


Homo sapiens EAP30 subunit of ELL complex (EAP30), mRNA 


"NlVf 007912 

±> ±VJ_ \J\J /-lil- 


Homo ^atiipn^s rinc finder nrotein 2 rRTvTF2^ mRNA 

IIUIXXU Oftjjlwllo X XXXg illXgV/i plUl.vXXX jLs ^XVi^X ^*/5 AilXVi l 


NM 007236 


Homo sapiens calcium binding protein P22 (CHP), mRNA 


NM 007061 


TTomo Qaiiipn^ va«?pn1ar Rab-GAP/TRG-containinff TVRP i mRNA 

XXUllJAJ oft^Jlt/lXO VftO^/lXlftl XVftU/ VjnX / lJJV/ ^VJXXLCXXXXXXXgj \^ V XVI. } 5 X1XXVX ^IX X 


NM 007097 

1N1.YJL \J\J I \J X-> 1 


Homo <?aTfipn«s tonoi^omerase fT)NA 1 TT binding nrotein fTOPBPl^ mRNA 


NM 006938 

J.NJ-VJ. vV/UJ/JO 


Homo ^anien^ small nuclear ribonucleonrotein D 1 nolvDentide fl6kD^ 
(SNRPD1), mRNA 


NM 006Q37 


Homo «?anipn«; SHVTT3 ^un/nre^or of mif two 3 homoloe 2 fveast* ( SMT3I~I2^ 
mRNA 


NM 007029 

J.NJLYJL \J\J 1 \J£*Zr 


Homo saniens stathniin-like 2 ^8X1X^2") mRNA 


NM 007049 


Homo qanipns riboniiclease P (\ 4kD i TRPP14^ mRNA 


NM 006907 


Homo sanipn^ nvrroline-5-carboxvlate reductase 1 fPYCRl^ nuclear eene 
encoding mitochondrial nrotein. mRNA 


NM 007059 


Homo sapiens kaptin (actin binding protein) (KPTN), mRNA 


"NM 007069 


Homo saniens HRAS-like sunnressor 3 rHRASLS3^ mRNA 


NM 006895 


Homo sapiens histamine N~methyltransferase (HNMT), mRNA 


NM 007071 

XNxVx \J\J / \J 1 1 


Homo sanipns HFRV-H LTR-associatinff 3 CHHLA3 1 mRNA 


NM 007067 


Unmn canipriQ nictonp appfvl trans fpfasp ^HTROA i mRNA 


NM 007006 


UnTYin canipnc plppvacrp anH nolvafipnvlation snppifip fapfor 5 25 kT) subunit 

XJUJIxHJ OClUlCllo L/iCftVft^t/ CtllU- J^JV^l^y ftV-lt/11^ X<X\,X\JXX OJJV^WIXX^ XflvLWl w/j -J XVJ-^ O LX L7 UXXXX L 

fPPWSi mPNA 

^xOf J ) j 1 1 XXVI > xx 


NMJ)07053 


Homo sapiens natural killer cell receptor, immunoglobulin superfamily member 
(BY55), mRNA 


NM 006754 


Homo sapiens synaptophysin-like protein (SYPL), mRNA 


NM 006802 


Homo sapiens splicing factor 3 a, subunit 3, 60kD (SF3A3), mRNA 


NM_006842 


Homo sapiens splicing factor 3b 5 subunit 2 ? 145kD (SF3B2), mRNA 


NM 006834 | Homo sapiens RAB32, member RAS oncogene family (RAB32), mRNA 
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NM 006875 


Homo sapiens pim-2 oncogene (P1M2), mRNA 


NM 006810 


Homo sat>iens for rjrotein disulfide isomerase-related rPDIR^ mRNA 


NM 003609 


Homo sapiens HIRA interacting protein 3 (H1R1P3), mRNA 


1>1VX \J\J\JO£i\J 


XXU111U odJJlCxlo ^IIUJIIIUlJUIIIC' 1 vlkJCll lt-a.VJ.lllg, liCllllt/ jtLiZ/ ^lUll/<y ^ IIJXVXN /x 


NM 


T-Trvmn csiTiif^nc Viri-ici "h "H c c\p*\ \c\ cr F*n —i nt ^t* a ofiti cr vwc\\f x \~y\ A fT") 1 P A ^ tyiT?T**JA 

XXU111U oClJ-JlCalo llvi'jpclllllo U-ClLcx axll-l^dl — 111 Lt/1 aXv Llllg U'lv/LC'lll A ^L/llrVJ, IIUVI^jTV 


NM 006876 

1> JLYJL \J\J\JO / \J 


TTrvmr* cptii'pnc T I T"i T^~r^r1p"NT A r* "Ti< =k t5i(^T5i1 ViPi"?! — 1 ^ — TO^n r* 1^/1 crl i ir»rv earn i"n a/I fratiofprnQP 
xx^JllHJ oapiciio VJX-/X "vj iLj. > rvo . uc lavj aJ. UCLa~ i jJ i> ~a.v^t> LJ' l£i,l LlV^VJ Sell 1 ill 1 11 cillolC/l tx av^ 

6 (B3GNT6), mRNA 


NM 006653 


Homo ^ampn^i <5nr 1 -a^QOfiifltpH npiifntrnTiliin factor tar crpf *? fPf-rFl^ <?iDna11ino' 
adaptor) (SNT-2), mRNA 


NM 006638 


Homo s aniens rib onucl ease P 40kD subunit TRPP40 1 mRNA 


NM 004163 


Homo saniens RAB27B member RAS oncogene familv ("RAR27B / mRNA 


NM 006713 


Homo saniens activated RNA nolvmerase II transcrintion cofactor 4 fPC!4 1 
mRNA 


NM 006601 


Homo saniens un active nro crester one recentor 23 VT) fP23 i mRNA 

XXW1J.J.V/ OUpiVllO UllUVUVV JT to LwX UJ.1V> 1 VW VU LUi j £^ -LV_1 — f \^X £^ *J J y 1XJX\X 1 il. 


NM 006675 


Homo sapiens tetraspan transmembrane 4 super family (NET-5), mRNA 


NM 006501 


Homo ^ariipn^ rnvpliTi-a^^nniatpfl nlicrnfipnHTnpvtp ba^if "nTotpin flVTCYRP^ mlx'TsrA 

xxsjixxyj o£x|_/Hwiio iiijft'iiii aoiuvviaiVyU ciigwvj.t/iivj.i\j^_y Lt/ uaoiv |_/iutt/iii y±vxv_/xjx J ? 11 jjlvi > n. 


NM 006612 

X y XYX \y \y v/ v>> X 


Hnmo ^anipTits Icinp^in familv mPTTibpr 1 f" 1 f PC 1 h 1 mTx'TsTA 

XlUlilU OM-JL/lV^JLlO IVlllVOAll Xdlllll y lllL'lllUUl 1 v 1 1V1X IX^xlj lllXNX^IXx 


NM 006567 


TTfimo <3nTiipn<2 i^bpffvla1aniiiP-tR~NrA civntliPtaQP fJ^A. T?S»1 i nnplpar crpnp pti porli n o - 
iiuiiiu oak/icxio jpiiv./ii^y lxvx >xt_ o^yiinitiLciov^ ^x nivoi y 5 iiLiuicai gt/iit/ diL/ULiiiig 

mitochondrial protein, mRNA 


NM_006594 


Homo sapiens adaptor-related protein complex 4, beta 1 subunit (AP4B1), 
mRNA 


NM 006621 


Homo saniens S-adenosvlbomocvsteine bvdrola^e-lilcp 1 ( AT-TC^YT 1^ ml^NA 


NM 006472 

X 1 XT X \J \J VJ 1 / ^ 


Homo satiiptm tbiorprlo'xiTi intprantino' Tirotpin fT^XTSI 1 mT^NA 


NM 006388 


Homo sapiens HIV-1 Tat interactive protein, 60 IcD (HTATIP), mRNA 


NM 006981 

1 > XVl \J\JKJ^,0 1 


XXVJlllU oapivllo oCI 111C/ L1HCU11111C' ISXlldoC/ J yiDx xliZ^KJ HvJlllUlvJg 5 yZsa£>\,J llvJ Jy 

mRNA 


NM 006401 


Homo sapiens acidic protein rich in leucines (SSP29), mRNA 


NM 006425 

X t 1VX \J \J W"x- 


Homo <5anipn<; ^fpn TT «?n1ioiiicr fartor 5sT TT7 (Rl TT7 i m"R7\TA 

XXVJ111U o£Xjpl^llo otV^jJ XX oJJllV-'lllg X£XV_' LVJL OIjU / ^kJX/U / ) ? 1 1 lXVX > Xx 


NM 006359 


T-TottiO saTiipTi^ «5o1nfp narripr familv Q ^QOfiinm/iivriTocypix p'Yptiaixcrpr^ icofoTm f\ 
x±\jxxx\j od^JLV^iio ouiuxt; v-ztxiiici xaiini y y lxi±i/ iiy vxi u^C/ii C/^voiiciiigt ; i^ ? lovjivjim 

(SLC9A6), rnRNA 


NM 006328 


Homo saniens RNAbindiner motif nrotein 14 rRBTvn4i mRNA 


NM 006466 


Homo saniens nolvmerase fRNAi III TDNA directed i nolvnentide F ^39 TcD • 
(POLR3F), mRNA 


NM 006467 


Homo saniens nolvmerase fRNA, III (T)NA directed i G2kD j TRPC32 i mRNA 


NM 006397 


Homo saniens ribonuclease HI larse subunit fRNASRHTi mRNA 

XXV/lllv UVl|ylVllL/ 1 1U V/llUwXvUU V XXX^ 1U1 UUL/Uilll I XvL li XLJXvXXX f ^ llllvl 1 11 


NM 006443 


Homo sapiens putative c-Myc-responsive (RCL), mRNA 


NM 006390 


Homo saniens RAN bindine nrotein 8 CRANBP8 f mRNA 


NM 006256 


Homo sapiens protein kinase C-like 2 (PRKCL2), mRNA 


NM 006254 


Homo saniens nrotein kinase CI delta rPRKC^Tj i mRNA 

XXv/lllVjr LjviLylvllu |/lV/Lvlll IVlllCtu w \ / y vlvlvU V XVXW/X-/ ^ ^ llJLLVi 1 ix 


NM 006229 

X>XtX \J\J\J£^4*~S 


Homo saniens nancreatic linase-related nrofpin 1 TPNT TPRP1 i mRNA 


NM_006319 


Homo sapiens CDP-diacylglycerol— inositol 3~phosphatidyltransferase 
^nhosnhatidvl inositol «?vntliaqpi TPDTPTi rnRNA 

\^LJiiwoL»fii<xtl\Xji' llll%Joll.\Jl o ^yilLllclot J y\^xSXX. X y s 111XVJ.>xTl 


NM 006219 

xNxVX Uu wX< X V 


Homo ^aTiipnc: TiTinQTiiirii'tir»<3itifiP-'^-ki na^p patalA/fir* i">pfo tioI \/r\P k ixf i fT^T\C^C^T\ i 

-LJ-wlXlVJ OCIJJIv-'IIlS JJllVJoJJllUllUJoltHXC' J ~l\Xllclo^/ 3 \~fCLlCliy L1C> 5 UCLtx JJVJiy UCUL1U.C ! X XXVw5V_yJL> / 5 

mRNA 


"NM 006346 


XXUlllvJ octpiCllo piU^CoLClUllC-lIlU.U.L.'CU. UlUOlVXllg IdULUl 1 yx .l.OJT 1 IlLtSA\l\. 


7\TM 006473 

1 > 1YX VJ \J / J 


Homo QaTiiF'TxC T* A T^-li Vf^ T? 7\I A nnlvmpra cp TT •n^nn/r^T^T* ocoApiatpH fanfrtr 
xxumu cxijJICllb 1 xtJT O-llivC IVIN/tl JJUiyillGicxoC XX, pjUW UDi -d.BbOCld.LCU IdClOr 

(PCAF)-associated factor, 65 kD (TAF6L), mRNA 


NM 006396 


Homo sapiens Sjogren's syndrome/scleroderma autoantigen 1 (SSSCA1), mRNA 


NM_006428 


Homo sapiens melanoma-associated antigen recognised by cytotoxic T 
lymphocytes (MAAT1), mRNA 


NM 006475 


Homo sapiens osteoblast specific factor 2 (fasciclin I-like) (OSF-2), mRNA 


NM 006392 


Homo sapiens nucleolar protein 5 A (56kD with KKE/D repeat) (NOL5 A), 
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m PMA 

IIJXNJLNjTX 


lNlVx UvOt 1 1 / 


XXUIIivJ odpiCllo llllCllCllJX^xixLlUVCU., llCpdllULo aooUVylaLtU llllLd LJlUU Uldl dgglCgdLC 

nrotpin T44kD i HVTTAP44 1 mRNA 

JJlLIUVlll ^11 J\JLy ^ ^XYXXxTlX *T"*T , y, lliXVl>/T. 


NM 006405 

XNxVX V/V/U*T\/J 


TTnmn sanipns tran <3m pmhrn n p 0 snnprfamilv member 1 fTTVTOSlTn ^ mRNA 

AXVJJL11W oCtJJlv-'llo LI CUlol 111/11 iUl ullv ^/ O U|J^1 lCXlllll_y XXXv/AlXLJWX X ^ llVl/Ul 1 IIIXVINxTl 


NM_006471 


Homo sapiens myosin, light polypeptide, regulatory, non-sarcomeric (20kD) 
HUT CR"l mRNA 

^1YXX-/V^XJ J j 11 JXV1 > JTi. 


NM 0061 5? 


TTnmn <sflnipn<! IvninhoiH-npstripfpH mpmbfanp nrotein (1 RA/TP^ mR"NFA 

11UJ.11U OCtpit^llO 1 V lllL/llvJIU. lt>DLllvlt«U. lllV^lllUl ClllV-.' ^JL \J LV^XIJ. 1 JUlxlVll /, llll\l>ii 


NM 006460 


Homo saniens HMB A -inducible THTS1 1 mRNA 

llv/lllU OclJ^lU/llD lliVliJn IllUUl/l L/lV-' ^XXXkJ X J , XXXXVX ~ 


NM 006365 


Homo saniens transcrintiona! activator of the c-fos nromoter fCTROC^Tl mRNA 


NM 006135 

x y x vx v/ \j \j I.*? tj 


Homo saniens cannin cr nrotpin factin filamenfi muscle 7,-Tine alnha 1 

llv/lllU OdLsl^/llO V^CXL/ VJ Xlle^ UlULvill 4 uulill XlXd.lXXwXll^ IXIUOWIL' / XXI 1^, Cllk/llu X 

(CAPZA1), mRNA 


NM 006086 


Homo saniens tubulin beta 4 rTUBB4 1 mRNA 


NM 005761 


Homo sapiens plexin CI (PLXNC1), mRNA 


NM 005724 

X ^1 J.VJL / 


Homo saniens tetrasnan 3 (TSPAN-3 i mRNA 


NM 005646 


Homo saniens TAR (HIV i RNA bindine: nrotein 1 fTARBPl j mRNA 


NM 005819 


Homo saniens svntaxin 6 TSTX6^ mRNA 

JLJLVyXXXV/ UiiL/lVilU \j V XX IU/XAIA V/ 1 KJ J.h< W / j HxJLVJL V 


NM 005866 


Homo saniens si oma recentor TSR31747 bindine nrotein 1 i f£>R-RP1 i mRNA 

JL JL\_/XXXVy OiiUiviiO OA^lllCl X w^W w VJ LV/X \ LJXVh^ X / T / L/lllVJ-lll w UlV/lVXXl X I V UXV JL^/ JL X / 3 x 1 XX VI 1 1 Jl 


NM 005842 


Homo sapiens sprouty homolog 2 (Drosophila) (SPRY2), mRNA 


NM 005626 


Homo saniens snlicinp - factor aTpinine/serine-Ticb 4 fSn^RiS4^ mRNA 


NM 005770 


Homo saniens small EDRK-rich factor 2 f SERF2 1 mRNA 

XlUlXlU OUUlvXXO JlllU.ll — /1V1V XXvXX 1UULU1 yUXjXVX } 3 XXXXVilXT. 


NM 005805 

X > 1 VX V/vJOUJ 


TTomo daniens '76SI nfoteasome-a^QOpiatprl naHl bomoloo" ^POT-TI^ mP^JA 
i Xkjiiivj odjjitiiio l>vu jJi vjLt/*xo\Jiiiti aooULiaiW'U ljcivx-1 iiwuiwiw^ ^x viii j , iijxvi>^i. 


NM 005746 


Homo sapiens pre -B -cell colony-enhancing factor (PBEF), mRNA 


NM 005860 

xNxVX l/yJOU7 


XXUXllU ottpiCXlo oCl KJLKJgLKsiXiiy vlCxlIlCU. L/U1UI1 L/dllOCl cLlLIIQVlI 1U ^OJ-^V^V^z/TlVJ i yjj) 

mRNA 


NM_005787 


Homo sapiens Not56 (D. melanogaster)-like protein (NOT56L), mRNA 


NM 00570? 


XXlJIlHJ odpiCIlb IVJL-pildoC pilUc>pilUpHJLClIl \J ^IVJLx XXWOX llOj, IlilviN/A. 


NM 005601 
xnxVx 


T-IV^Tn r\ compile miplpcir re* c P k Y~\i~ f^r oiilrhjtTiiK/ 1 cnvMin T-T mf^miV^f^r *X f^NJT? 1 XT^ ^ 
XXVJIIIU bdjJICllb llUOlCdl ICL-CpHJl oU-Uldlllliy 1, glUUJJ XX, IIICIIIUCI O ^lMvlllJ J, 

mRNA 


NM_005799 


Homo sapiens PDZ domain protein (Drosophila inaD-like) (ESTADL), mRNA 


NM 005713 

X>I1VX V/\J^/ / 1 


TTomo saniens pollacen hmp T\f alnba ^ ^(^TOoHnasfnTe anticrpn^ binHincr "nrntpin 

llUlliU ocxpit/llo bUllagCllj Lj UC IV j CXI LJllCX J ^VJUUViUaaLUlt/ ClllL12£dl J UlllVllllg jJHJLv/111 

(COL4A3BP), transcript variant 1, mRNA 


NM 005S7R 

1>IXVX vv/w'O / O 


TTomo sanipns irinnplpoti Hp fpripat r* on tain in cr ^ ^TTsTRr^ 1 ^^ mRN"A 

XXC'lllW OCipit/llo Ll UlLtV^l^/ULlU-v/ 1 VjpCaL V/UllLdllllll^ «J ^ 1 1>1\VJ ^, llllVlNxi. 


NM 005875 


Homo sapiens translation factor suil homolog (GC20), mRNA 


NM 005R1R 

XNxVX \J\jOODC> 


XTXUllHJ odpiClio ^AyL'lllC""l>l~dL'yiLidIlbXCIdbC ^\JTJ_/IxTcX Jy IlUOlCdl gene CIlUUU.lllg 

mitochondrial protein, mRNA 


NM 005754 

xnxVA UUJ / J*r 


xxOXIxU odpiCllS) XVdo-Vjr 1 x dL>C-dL/liVdLIIxg piOLCill OXXJ-U-UlIldlil-DlIlU-ing piOLcm 

(G3BP), mRNA 


NM" 005764 


rxUlllVJ OdpiClla CpiLllClldl piUlClll Up-lCgUldLCU- 111 L/dlV-'ilUJlild, UlCIllUldllC dt>&OL/ldLCU- 

protein 17 (DD96), mRNA 


NM 005604 


XlLllllU odpiCllo V/L/A 1 / ixOllxlJxwg, L>y LUL/lil UllxC L/ LJAlLldoC do&CIIlUiy piULClll yyCcLZylj 

(COX17), nuclear gene encoding mitochondrial protein, mRNA 


XTK/T 005^06 
1>I 1 Vx_ U U J w) u o 


Xiuiiio bdpicrio y^uDo antigen ^coiiagen xype x recepior, cnromoosponQin 
receptor)-like 2 (lysosomal integral membrane protein II) (CD36L2), mRNA 


iMlVl_UU j ooi 


nomo sapiens oiancnea cnam aipna-Ketoaciu aenyurogenase Kinase (^l^jljxvJ, 
mRNA 


xNxVX_UUZ> / 1 5 


noino sapiens dc- nn reiaxeu protein z/j complex, suounit ^zu kuj (^AxvX^l^j, 
mRNA 


NM_005717 


Homo sapiens actin related protein 2/3 complex, subunit 5 (16 kD) (ARPC5), 
mRNA 


NM_005829 


Homo sapiens adaptor-related protein complex 3, sigma 2 subunit (AP3S2), 
mRNA 


NM_005814 


Homo sapiens glycoprotein A33 (transmembrane) (GPA33), mRNA 
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NM 005406 


Homo Sfmipri^ Rho-associatpd poiIpH-poiI potitfi mirier rvrotpin kmasp 1 rROfTFC 1^ 

XXVJXXXKJ Od.Lv 1^>11 0 J-VllU CKjOUvJ-uLUUj vUllvU vUli w WllLdXXllll i± L/lwLwlXA XVXIICIOV./ J. llVVvlvJ. /, 

mRNA 


NM 005399 


Homo ^ampn^i rvrotpin kinasp AlVrP-aptivatpH hpta 9 non-ratalvtip snhiirnt 

XXVJXXXVJ OCtxyXV^XXo UI vJ Lvlll XVXXXCXOv^ j x\_LVJLX uwU VulvUj Uv LCi ^ llvsll vftl*H.jr llv OLlLXLllllL 

(PRKAB2), mRNA 


NM 005396 


Homo sapiens pancreatic lipase-related protein 2 (PNLIPRP2), mRNA 


NM 005489 


Homo saniens SH2 domain-contairnricr fSTH?D^P^ mRNA 

XX\JXXX\J OClJJl^Xlo V_i.\_/XXXCXXA_L vvll LCXXXXllXt^ V / ^OJ. JL^JLVw/ J ) 11IXVJ.N xTl 


NM_005479 


Homo sapiens frequently rearranged in advanced T-cell lymphomas (FRAT1), 
mRNA 


NM 005154 


TTomo sarvien^ nhirmitm ^nepifin nrorpacjp R fTTSlPR^ rrTRTvTA 

J- JLVJXllW OCll_/XWXXO L4-L/XV_J ll-l LXXX OpvV/lllu J71UlwClOv O ^UuX O y 5 lllXViN/i. 


NM 005066 


TTomo sanierm Kr>1 im'tiP" factor nro1mp/cr1iifammp riph ^TiolvnvTimiHiTip trapf 

XXU111U OCi^y XV^XXO OiyXXv/XXXl^ Xuv LV/l JjX v/XXXXW/ ii,l LX LCtlXlllXt/ llvll \IJ\_J1V LI Yl 11111 U.111G< Lldl/L 

binding nrotein associated^ (SPPCTl mRNA 

XXXVXXXX£^ |yi V/lvlll UuuvVlbllvU- y \^L/X JL J ^ 11JJ.V1 ixi. 


NM_005123 


Homo sapiens nuclear receptor subfamily 1, group H, member 4 (NR1H4), 
mRNA 


NM 005046 


Homo sapiens kallikrein 7 (chymotryptic, stratum comeum) (KLK7), mRNA 


NM 005030 


Homo sarviens nolo-Hkp kina^p n~yro<3orVhi1:pA HPT TC^ mTJTsJA 

XXKJXXXKJ OCtiyXV-'XXO iyVJX\J XXXVV./ XVXXXCIOV^ ^X_VX WOWiyXXXXCX J yx X->X^Jy llJ_IAJL>ii. 


NM 005014 


Homo sarviens osteomofhilin fOTVTTVl nVRNA 


NM_005003 


Homo saniens NADH dehvdropp,nase fuhinirinonp^ 1 alnha/hptfl <;nhpomn1pY 1 
(8kD ? SDAP) (NDUFAB1), mRNA 


NM_004941 


Homo sapiens DEAD/H fAsn-Glu-Ala-Asn/His^ box nolvnentide 8 fRNA 
helicase) (DDX8), mRNA 


NM 004205 


Homo sapiens ubiquitin specific protease 2 (USP2), mRNA 


NM 004818 


Homo sauiens nrn28 U5 snRNP 1 00 kd nrotein (I J5-1 OOK'i mRNA 


NM 004275 


Homo sapiens TRF -proximal protein (TRFP), mRNA 


NM 004272 


TTomo S3TiiPTi < s TTottipt npnfOTial iniTnpHijHtp pnrlv cptip 1Ti r^VTSTzl7^ tti T? TsT A 

•A-jlwxxxv./ ocxiyxvyxxo xxuiiiui j xxv^uxx i_*xicil 11 !XXXiv_-vXX tx Lv-- vdllj gCllC ; 1J3 X / ^3 X 1 xXvl N 11 


NM 004177 


Homo sapiens syntaxin 3A (STX3A), mRNA 


NM 004719 


TToTYlO QflT^IPTIQ CT^ liriTlCr TZintrw QT"CT1"n 1T1P /Cf^TI n P»„x"1 f»Vi 0 in+pro r»f in rr r\rnf p-in 
AAv/XlHJ oCllJlt'llO ojp ll^lllg laL'lUl 9 CLx ^lillllC/ oCllllC/""l 1L/11 Z,, HlLCl dU LlllH jJlLlLClll 

(SFRS2TP), mRNA 


NM_004175 


Homo sapiens small nuclear ribonucleoprotein D3 polypeptide (18kD) 
CSNRPD3^ mRNA 


NM 004592 


TTonriO QaniPTlQ QT^IipitiO" "Pa ci r\r flrcrminp /cf=»x*in ^—vi r» Vi 52 ^ piinnrpccnr_r\f tti^T^i+i^ or\r-i r»r\t 
-LiAjiiHJ oa]Jit/iia &jJiiv^iiig xd\ul\Jxy cLL gllllliC/ oCl lllC-1 11/11 O ^oU.ppiCiSaUi~01~WlllLe*-apriC'Ot 

homoloff Drosonhila^ fSFRSR i mRNA 

xiv/iiivjiug^ j_^x lyxxxxciy ^ux xvljo ^ 5 iijx\j.Nx\. 


NM 004799 


TTottio ^aniPTl^l A/TAP) motTiprsi acainQt H ppjmpntnTxl f^ci r* Tirvmr*1r*cr / T^rocr^nlnil 

XX^XXXV? oU.JJX\_'lXo XYXJTUS} XXXSJ LllWl o <XgCXllloL VJ.G^ClUtXllCllJxC'iilL/ 11L»111VJHJ& 1 JL^l LloU UllllCt J 

interacting nrotein recentor activation anchor riVTADHTP^ tran^rrint variant ^ 

llltWXUVklllg JJlUlVlllj 1 VVV^/lUl Civ LX V CI UXWXX dXXV-XXVJX ylVXIXX- fX XXX J} LI dlXoC'l LyJ L VdllCtllL 3 

mRNA 


NM 004875 


Homo s aniens RNA nolvmerase I subunit rRPA40 > i mRNA 

j. J.VJ.1J.V F J-»hJ. i i ^ V1 J liivl uuw -A- IJU-L/UXJIXL yXVX X X 1 V_/ y ^ 111XVJL 1 X X 


NM 004292 


Homo sapiens ras inhibitor (R1N1), mRNA 


NM 004815 


Homo saniens PTPL1 -associated RhoGAP 1 fPARG"n mRNA 


NM 004772 


Homo sapiens P3 1 1 protein (P3 11), mRNA 


NM_004553 


Homo sapiens NADH dehydrogenase (ubiquinone) Fe-S protein 6 (13kD) 
(TSTADH -coenzyme O reductase^ nSTDIIFS6 > ) mRNA 


NM_004549 


Homo sapiens NADH dehydrogenase (ubiquinone) 1, subcomplex unknown, 2 
fl4 5kD B14 5b^ fNDT IFC?.^ mRNA 

\ X — T . XVX_y , XJ1*T,JU^ V^l > -L^ X V^/^ J ? lllXVLNiTL 


NM 004271 


Homo sapiens MD-1, RP105-associated (MD-1), mRNA 


NM 004672 


XJHJ111\J aaj^/ldlo lllltUgdl**dC'LlVclLCU. pUJLClXl JvlllcloC xvlIlcloC KlIld.bC O ^lVl/ViT jJVO J, 

mRNA 


NM 004828 


Homo ^anipn^ lvmnhopv+p nntiorpn OS fnptivnfincr l\ITv -rpppntor* ATT^ -r\A/l^ VQS^ 
xiumu o<xiJxt;iio i_y iiiiJiiAj^y uc dllLlgcll ^dLU Vdllllg l>XV*"lc^'t/pnjl , INiV-pH-*-!- 1 I JL< i 27*j ), 

mRNA 


NM_004735 


Homo sapiens leucine rich repeat (in FLU) interacting protein 1 (LRRF1P1), 
mRNA 


NM 004811 


Homo sapiens leupaxin (LPXN), mRNA 


NM 004522 


Homo sapiens kinesin family member 5C (KIF5C), mRNA 


NM 004905 


Homo sapiens anti-oxidant protein 2 (non-selenium glutathione peroxidase, 
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acidic calcium-independent phospholipase A2) (KIAA0106), rnRNA 


NM_004770 


Homo sapiens potassium voltage-gated channel, Shab-related subfamily, member 
2 (KCNB2), mRNA 


NM 004848 


Homo sapiens basement membrane-induced gene (ICB-1), mRNA 


NM_004763 


Homo saoiens inteerin cvtoolasmic domain-associated nrntein 1 fTCAP-l A~\ 
transcript variant 1 5 mRNA 


NM_004814 


Homo sapiens U5 snRNP-specific 40 kDa protein (hPrp8-binding) (HPRP8BP), 
mRNA 


NM 004839 


Homo sapiens Homer, neuronal immediate early gene, 2 (HOMER-2B), mRNA 


NM 004684 


Homo sapiens SPARC-like 1 (mast9, hevin) (SPARCL1), mRNA 


NM_004832 


Homo saniens fflutathione-S-transferase like* frliitathinne transferase nmeaa 

(GSTTLp28), mRNA 


NM 004486 


Homo sapiens golgi autoantigen, golgin subfamily a, 2 (GOLGA2), mRNA 


NM 004125 


Homo sapiens guanine nucleotide binding protein 10 (GNG10), mRNA 


NM_004483 


Homo sapiens glycine cleavage system protein H (aminomethyl carrier) (GCSH), 
mRNA 


NM 004767 


Homo sapiens endothelin tvpe b receptor-like nrotein 2 (ETfB^iR-T P-2^ mT?7\TA 


NM 004440 


Homo sapiens EphA7 (EPHA7), mRNA 


NM_004757 


Homo sapiens small inducible cvtokine subfamilv E member 1 f endothelial 
mono cyte -activating) (SCYE1), mRNA 


NM_004427 


Homo sapiens early development regulator 2 (polyhomeotic 2 homolog) (EDR2), 
mRNA 


NM 004422 


Homo sapiens dishevelled, dsh homolog 2 (Drosophila) (DVL2), mRNA 


NM 004416 


Homo sapiens deltex homolog 1 (Drosophila) (DTX1), mRNA 


NM 004073 


Homo sapiens cytokine-inducible kinase (CNK), mRNA 


NM_004365 


Homo sapiens centrin EF-hand nrotein 3 (CTDC^l hnmolocr vea<?t^ f (~ r PT r Nrvi 
mRNA 


NM_004680 


Homo sapiens chromodomain protein, Y chromosome, 1 (CDY1), mRNA 


NM 004291 


Homo sapiens cocaine- and amphetamine-regulated transcrint TCART^ mRNA 


NM_004330 


Homo sapiens BCL2/adeno virus E1B 19kD interacting protein 2 (BNIP2), 
mRNA 


NM 004024 


Homo sapiens activating transcription factor 3 (ATF3), mRNA 


NM 001177 


Homo sapiens ADP-ribosylation factor-like 1 (ARL1), mRNA 


NM 001545 


Homo sapiens immature colon carcinoma transcript 1 (ICT1), mRNA 


NM 001533 


Homo sapiens heterogeneous nuclear ribonucleoprotein L (HNRPL), mRNA 


NM_001509 


Homo sapiens glutathione peroxidase 5 (enididvrnal androcren-relateH nrntein^ 
(GPX5), transcript variant 1, mRNA 


NM 001349 


Homo sapiens aspartyl-tRNA synthetase (DARS), mRNA 


NM_001329 


Homo sapiens C-terminal binding protein 2 (CTBP2), transcript variant 1, 
mRNA 


NM 000082 


Homo sapiens Cockayne syndrome 1 (classical) (CKN1), mRNA 


NM 001277 


Homo sapiens choline kinase (CHK), mRNA 


NM 001087 


Homo sapiens aneio-associated, migratory cell protein ( AAMP^ mRNA 


NM 003999 


Homo sapiens oncostatin M receptor (OSMR), mRNA 


NM 003904 


Homo sapiens zinc finger protein 259 (ZNF259), mRNA 


NM 003385 


Homo sapiens visinin-like 1 (VSNL1), mRNA 


NM_003348 


Homo sapiens ubiquitin-conjugating en2yme E2N (UBC13 homolog, yeast) 
(UBE2N), mRNA 


NM_003341 


Homo sapiens ubiquitin-conjugating enzyme E2E 1 (UBC4/5 homolog, yeast) 
(UBE2E1), mRNA 


NM_003339 


Homo sapiens ubiquitin-conjugating enzyme E2D 2 (UBC4/5 homolog yeast) 
(UBE2D2), mRNA 
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NM 003 

XNXYX \J\JJxx~J 


Unmn saniens TTl^P-N-aotpvlalnoosamine nwoDhosnborvlase 1 fTJAPli mRNA 

X1U111VJ O&fJXC'XXo wX^X X^l av Lw_y XgXlXvvJ'oCHillliV-' i^jjrx v^j-zxxwoi-M.xvj'x ^ laov X ^V_/jtjlX. X y, XXxx.VX^x*. 


NM 003305 

IV X V/VJ Ju J 


Homo ^flniens transient recen tor notential cation channel siibfaniilv C member 

JL X \J 1 JL X\J OttUlvXiO LX CUJlOlvrlll JLLvVUlUJ. LJVJ LV^XlULCXX VJ.lUlii.lVlj O L4.l^7Xfct,XXXXXJr ; lilvlllL/vl 

3 fTRPC3) mRNA 


NM 003596 


Homo sapiens tyrosylprotein sulfotransf erase 1 (TPST1), mRNA 


NM 003747 


Homo sapiens tankyrase, TRF1 -interacting ankyrin-related AJDP-ribose 
polymerase (TNKS), mRNA 


NM 003569 


Homo sapiens syntaxin 7 (STX7), mRNA 


x > 1VJL UuJlu'T 


TTomo saniens svntaxin 5A fSTXSAi mRNA 

xxuiiiv cicij^/i\»/iio o y xx tci^vin 1 x.^\.*sjn.jy xxxx.vxi.£ x. 


NM 003764 

-L ^ 1VJL \J\J ~J 1 w™ 


Homo saniens svntaxin 11 fSTXlll mRNA 

JL X.VJXXXVS OUpivllO O V XX LCly X X \ K-M J — c X. X X llilVL ix X. 


NM 003133 

X>XVX Uv J 1 J J 


Homo saniens si on a 1 reoopnition narticle 9VD TSRP9^ mRNA 

XXv/liXV OOL/ivllO OXc^XXCXX ivVVblllUVU UU1 llViv XVJ — ' ^ulu. J y XX XX. xJU J. X 


NM 003136 

-L > J.YX \J\J *J x*J\J 


Homo saniens sicmal recognition narticle 54kD (SRP54i mRNA 


NM_003131 


Homo sapiens serum response factor (c-fos serum response element-binding 
trans crinti on factor i TSRF^ mRNA 


NM 003795 


Homo sapiens sorting nexin 3 (SNX3), mRNA 


NM 003096 


Homo saniens small nuclear ribonucleonrotein nolvnentide G fSNRPG » niRNA 

XXV/lilv/ UtlUlvllu k_>XXXCXXX XJlVI-vlvU'l X XUV/XXUvXvV/ k/1 Vy LVXXX pV/XJ pVUtXVIV ^ — * 1 k_^J_ "Xvl AAlxVl ^ x. i. 


NM 003093 


Homo sapiens small nuclear ribonucleoprotein polypeptide C (SNRPC), mRNA 




Homo <5a*nipn<s <5nbinD*omve1in nbo^nbodip^tpracie 2 nentral membrane fnentral 

11U111U ouUlt/llO DLIXXXLX&WJ.11 Y v/XXXl UllUOyllVJUlvOlvlilOv XXV< UiH C1X HlwlllUl IXX^ULXCIX 

sphingomyelinase) (SMPD2), mRNA 


IN 1VJL Uvj U J 


T-Tr^Tnr* ciinipnc crvlnfp pQrripr "f?i"mi1\r 77 ^ nroranip r*?ition fr , 5mQT*r»T r tPT" i tnpmnPT" 4 

XXiJXlX\J odUXCXXo OWXLXLt^ UdXXXE/X XdXXXXX^ Z^Z^ \yJx gdXXXV^' \*jCIILKJLX LXO.XXOL/VJX LtiX XXXt^XXXUWX *T 

mRNA 


NM 003033 

_L > _LVX WUJu J J 


TTomo <5a"nipn<5 <?ia1v1tran«5fpra<?p 4A rbpfa-palacto^ida^p alnba-7 3- 

XXVJXXXv oc1UXv_/1Io OlCll Y 1 tX CLXXij X\^X UOV "il. 1 UvLU gz } ClXCX\s luolUaov CLXJL/iXd. ^jJ 

sialytransferase) (SIAT4A), mRNA 


NM 003952 

x > x vx *j y +j ^ 


Homo ^nnipTT? ribosomal nrotein S16 Icina^e 701cP) nolvnervride 2 rRPS6TCR2 1 
mRNA 


NM 003729 


Homo ^aniens RTC domain containincr 1 TRTdDl i mRNA 

1 IV 7 illy / O IX VJ IvllO IV X VIV/lllLllll V\J11 IU1 lllllg X 1 JLX. X, V/J^/ X J p JLiJULVi. y J. V. 


NM 002937 

XNXVX \J\J £dZ? \J 1 


TTomo <5a"nipn<3 ribonnplpa^p PTsTa^p A familv 4 TPNASP4 i mRNA 

XXU1HU OClL/Xt'XXo 1 1 UUll LlV/l^Clo^^ IVi NUJv XX XCLXXXX X y j *T ^lVl^iiUiJ— Jy X X UL\J_ > Ix. 


NM 003804 

_L > ±VX UvJOu'T 


TTomo <3anipn<3 rpppntor f'TTsnRPSiPVintpractinp' «?pnnp-tbrponinp Icina^p 1 

X XUlliU DflUlvllO 1 vU vU LUI 1 X X >X XVkJX / XXXK,\sX CL\->\,XXX£^ oV-llllv LI IX vUlllllv XVIXXCXO^/ X 

(RIPK1), mRNA 


IN XVX Uv/Z/O O 


]-lnmfj QnnipnQ R7\TA bin diner motif Qino^lp dtrandpd infpraptincr nrotpin 7 

XXvJXXXVJ Od]JXt/Xlo XVI N A UXXllXXXX^ XX1VJL1X, oXllg,!^ oLX CIXXKX^KX XXXLC-X a\s Llllg, LJXVJIV^XXX ^- 

rRBMS2") mRNA 


NM 002886 


Homo saniens RAP2T$ member of RAS oncogene familv rRAP2Bi mRNA 

XXUXXXV/ OClL/XwXXkJ 1VT X_L a^X^ ^ XXXvXXXU vX VfX X.VI XkJ vXXvv&VXXv XtiXXXiXJr y^JLVx XJL --^ J — * J y XXJXV1 "x X 


NM 003953 


Homo saniens mvelin nrotein zero-blce 1 rMPT^T.1 i mRNA 

XXUXliW QCiL/XwXXO XXly VXXXX L/XUlvXXX ZjvX W IXXw X ^JLTXX ^ — JJl^J X XXJXVL li X 


NM_002809 


Homo sapiens proteasome (prosome, macropain) 26S subunit, non-ATPase, 3 
(PSMD3), mRNA 


NM 002771 


Homo sapiens protease, serine, 3 (trypsin 3) (PRSS3), mRNA 


NM 002757 


Homo saniens mitoeren-activated nrotein kinase kinase 5 rTvlAP2K5 1 mRNA 

1JLV/XUU tJUUXwXXw XXXX l»V-r CvXa U-V LX Y UIVV4- V tVlXX XViXXUUw xVXIXLlUV *^ l 1VX4 XJL V-*^ /j AXXJLVXi IX X 


NM 002754 


Homo sapiens mitogen-activated protein kinase 13 (MAPK13), mRNA 


TsTM 003668 

J-NJLYX UUJUUO 


TTomo <?anipn«i mitocrpn-artivatprl nrotpin Vina^p-artivatpd nrotpin k"ina<3P S 

XX^JXXXV^ OCt-LyiV/XXo XXXXHJ^Cll LX V <XL\_/kX |JX W LV^lll JCVlllCXOVv uOLl VaLLU, piULt^lll XVllXCXOW ^ 

(MAPKAPK5), mRNA 


>JM 009718 

xNxvx^ VVJZ, / 1 O 


TTr^m o cnniif^nc nrnfpin T\Tir\cnTici i~qqp 7 ^fi^TmiPT*iV' 9 A 1 tp on 1 fit r*T\/ QnTvnni 1 1 " Tl" tfPT? 

XXwlll^J odlJXt'Xlo IJXUICXXX IJXlLioLJXxClLCloC' Z. ^X^XXXXt^X Xj^ ^JJT\.jy XKsglXxcLLKJx y oLXUUXXIL X-> ^X XV 

72 1 alnba isoform and TPR 1 30 1 beta isoform fPPP2R3 i mRNA 

/ J--> J } tXXLJXXtX. lUVXV/1111 CIXXU. 11 XV X*J\J Jy L-'V^LCX JuUlVilll ^X. X JL - — ' 1 V - f ^ 111X\_L > X X 


NM_003622 


Homo sapiens PTPRF interacting protein, binding protein 1 (liprin beta 1) 
("PPFTBP1, mRNA 

IX X X 1 1 Jx. X Jy XXXXVX^iJlV 


>JM 00^696 


Homo <?anipn<s nrotpin rvrociinp nbo^nbata^e recentor tvnp f nolvnentirlp 

xx\jxxxi^f ocxjjx^/xxo lxlulv/XXX L^yxvJoxxxt^ LJXXwoLyxxcxLci.isv.', J- v^v^v-'j^' Lui \.y vj\^y x xy livj.^ 

(PTPRF) interacting nrotein flmrin") alioha 1 (TPFIA1") mRNA 

\ JL X. JL 1V1 XXX IVX UV LXXX& L/ J. V/ tVXXX \ XXL*X XXX f ^ v»'XJ^-/XX** J- V, J ? X.XXXVJI li, X 


NM 002689 


Homo saniens nolvm erase fDN A -directed* alnha T70kD i (POT ,A2^ mRNA 

xxviiiu Dupiwiio yjyjxy iiiui uuv y^x^rX^x x uii vviwu.^j r V xvjl^ y >^x^x *■ 1 y / ; xxxjlVwL^x x 


NM_002685 


Homo sapiens polymyositis/scleroderma autoantigen 2 (100kD) (PMSCL2), 
mRNA 


NM 003876 


Homo sapiens putative receptor protein (PMI), mRNA 


NM 002670 


Homo sapiens plastin 1 (I isoform) (PLS1), mRNA 


NM 002664 


Homo sapiens pleckstrin (PLEK), mRNA 


NM 003559 


Homo sapiens phosphatidylinositol-4-phosphate 5 -kinase, type II, beta 
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fl?IP5K2B) mRNA 

\ JL 1 1 ^/ JL if J, # ^ <j XXXJLxJL ^X X, 


NM 003629 

X > 1VX \J\J ^J\JlJ*/ 


Homo .sapiens phosphoinositide-3 -kinase reoulatorv subunit nolvneptide 3 fo55 
gamma) (PHC3R3), mRNA 


NM 002649 


Homo sapiens phosphoinositide-3 -kinase, catalytic, gamma polypeptide 
(PDC3CG), mRNA 


NM 002624 


Homo saniens nrefoldin 5 (i°FDN5 1 mRNA 


NM 003846 


Homo saniens peroxisomal bio genesis factor 1 IB fPEXl IB i mRNA 


NM 002617 


Homo saniens peroxisome bioeenesis factor 10 (PEX10 j mRNA 

JjLXV/XXXVy \D LX yJ IVllkJ L/Vl V//\iOVJlAXv L/J.V&vXiWUlLJ J,UwtVl 1 v V Jw-t X J. v /j lli-LVl ^X X. 


NM 002611 


Homo sapiens pyruvate dehydrogenase kinase, isoenzyme 2 (PDK2), mRNA 


NM 000923 


Homo saniens phosnho Hi esterase 40" cAlVTP-specific fphosnhodi esterase "Rl 
dunce homolog, Drosophila) (PDE4C), mRNA 


NM 002599 


Homo saniens phosphodiesterase 2A cGMP-stimulated (PDE2A • mRNA 

JL JL V-/ X. X XV/ UUpivIlO L/J,X\JU UliV/Lil VU LV1 tiU V ^yi X *j VVJlTXX U tXJLXXU-iCitVLi V J 1 — ' J — /X— ' X JL f ^ JLXXXVX lX JL, 


NM 002504 


Homo saniens nuclear transcription factor X-box binding 1 fNFXl ( mRNA 


NM 002482 


Homo sapiens nuclear autoantiffenic snerm nrotein (histone-bindine) rNASP i 

JL JLV/XXXv/ Uttplwllu llUvlvUl LiLiLV/Ullll&VlilV uL/vllll L/l V/ tVXJ.J. \ XXJLU IVllv L/11AV4-XJ.JLU / 11 iX JLk—/ JL /• 

mRNA 


NM 003826 


Homo saniens N-ethvlmaleimi de-sensitive factor attachment protein ffamma 

XXV/111VJ uUUlvllO X i VtlJ. y IXxiiXlvXlXlXVXV UVllUltl V V XIXV 1>\JX UttUvlXlllWllL L/lV/tvlll^ G^LXXXXXXXLX 

(NAPG), mRNA 


NM 002465 

XNXYx Vy \J 


Homo sapiens mvosin bin din & protein O slowtvpe rN/TYTjPC!1^ mTvTsTA 

IXUliXVJ uClL/lvllu XXX Y UOlll UXXXUXXlg L/XUlvlXl ^-"^5 ^Xv/ VY \,y k/v yX YX X XJX X 1, XliXVX XI X 


NM 002461 


Homo saniens mevalonate fdinhospho ) decarbox vl ase rMVDi mRNA 

XXUXJIXVJ UUUXvXXO XXXV V tXXWXXU-LU V vXX L/IIUlj L/llW / UvvUl L/\7/VJ J.UUV IXTX > XXXXVX^X X 


NM 003676 


Homo saniens de, generative snerrnatocvte homoloff lipid desatnrase rTjrosophilai 

XXUilXVJ OdlJX^XXO VJ-V^gt/lXV^X CXLX V OJj'VvXXXXCXLV^wJr Lwi llvlllVJIUgj XX LJXV-X \-XV-'OCX LLXX CXOV^ ^X^X \J\J\J^J1111(XJ 

(DEGS), mRNA 


NM_002307 


Homo sapiens lectin, galactoside-binding, soluble, 7 (galectin 7) (LGALS7), 
mRNA 


NM 002271 


Homo sapiens karyopherin (importin) beta 3 (KPNB3), mRNA 


NM 002270 


Homo sapiens karyopherin (importin) beta 2 (KPNB2), mRNA 


NM 002214 

_L > XVX \J \J X " 


Homo saniens inteerin beta 8 (TTGR8 , mRNA 

XXUXXXU OCXLyXVw'XXO XXX Ivgl AAA J Uwla O ^1X VJL/U yj XXXxvXNXx 


NM 002204 


Homo ^anien^ inteorin alnha 3 fantioen C'Tj^-QC! alpha 3 snbnnit of VT.A-3 

X X W X X X\J OCXL/X^XXO XXX L-w^X XXX, CLXJL/XXCX V O V^'X-^ 5 CXX Lv X XCX OUL'UIXXL VJX Y J — tJL 3l w> 

recentor^ fTTGA3^ transcrint variant a mRNA 

X wV> V'Ls L V J I IX X V — J JL \.^J J , IX (XXXJV/X XL/ 1/ V C4-X XvXXX L U, XXXXVX U 1 


NM 001560 


Homo sapiens interleukin 13 receptor, alpha 1 (EL13RA1), mRNA 


"NM 002163 

X ~ X Yx V/uaIUJ 


Homo ^anipris interferon consensus sem i en ee bin diner nrotein 1 rTC!vSBP1^ 

XXUlXlu OCLJUXVvXXo XlllvXXL/lUXl vWlXO ^/XXLa UO O V^VJ LXV^XXw V> L/XXXVJ-XXXg r LV^XXX X ^XV/UXJX X / j 

mRNA 


NM 002156 


Homo sapiens heat shock 60kD protein 1 ^chaperoning THSPTjI i mRNA 

XXUX1XVJ OCXL/X VXXk? XXVtlU CXXV/VXV WXVX^ L/X U l/VXXX X \ WXXU.L/VX VFXXXXX 1 IXXUX JL-/ X f, XXXXVi Til 


NM 002149 

XNXYX \J\JjLti.~Zf 


Homo ^aniens hinpocalcin-like 1 THPr^AT-li mRlSTA 

XXUXXXU OCXUXL/XXO llXUUWUUXvXXl IXXYv X IX XX \^sJ. 11 / X /, 1XXXVX iXX 


NM_003947 


Homo sapiens huntingtin-associated protein interacting protein (duo) (HAPIP), 
mRNA 


NM_003665 


Homo sapiens ficolin (collagen/fibrinogen domain containing) 3 (Hakata 
antigen . (FCN3 j* mRNA 

CXXXLX^^XXy y^X V_vX > J} XXXXVX H XX 


NM 000842 


Homo saniens erlutamate recentor metabotronic 5 ( GRTVIS^ mRNA 

JL JL v_/XXXV_/ OtXL/lVXIO ^1 U-LtiXiiLi LV 1 WVvU IV/l <^ XXXw LU>L/ VJ LX v/L/XV *-/ y VJXVXTX*-' J ^ XXXJLX^X 1 1 Jl 


NM 002053 

X^XYX \J\J £*\J *J *J 


Homo saniePvS ffuanvl ate bin din & nrotein 1 interferon -inducible 67kTj fGHPI^ 

XXUJ.X1V 1VXXO gUUlX J XUlv U/XXXVXXXXg UX VJ IvXXX X, HllvlXvXvli XXXVXWVXl/Xvj \J 1 XVJ — y 1 VJXJX X I, 

mRNA 


NM 001482 


Homo sapiens elvcine amidinotransferase fL-ar2inine*elvcine 

XXV/XXXV t3Wk»lVi.J.ij <^ ) ±jr VJlliV UXXXXviXXlV U. UXXuXVl UuV \ X—' HI tlllii-iv • viiiv/ 

amidinotransferase) (GATM), mRNA 


NM 002044 


Homo saniens tralactokinase 2 ( GALTC2 f mRNA 

XXUlliV OtiL/XVXXiJ ^CXXCXV Lv/XVXXXClOV \ ^» — ' X jVJ — /XViJ / ^ X X XJL v.X 1 X X 


NM 001417 


Homo sapiens eukaryotic translation initiation factor 4B (EIF4B), mRNA 


NM 003758 

X>llVx UUJ / JO 


Homo saniens enkarvotic translation initiation factor 3 suhimit 1 ^alnha 3SkT)i 

xxuiiiu ociljxv^xxo wLXxvcix j \j Lio lx cixxoxciLXwxx xxxxLxciLxvjxx xawiux ~J , OlAUUXXXL J- V^dXjJXXd, ~J *J X\JLV J 

— 1 1 1 JUX XXXXVX XX 


NM_001404 


Homo sapiens eukaryotic translation elongation factor 1 gamma (EEF1G), 
mRNA 


NM_001960 


Homo sapiens eukaryotic translation elongation factor 1 delta (guanine 
nucleotide exchange protein) (EEF1D), mRNA 


NM 003792 


Homo sapiens endothelial differentiation-related factor 1 (EDF1), mRNA 


NM 003974 


Homo sapiens docking protein 2, 56kD (DOK2), mRNA 
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NM 003586 


Homo sapiens double C2-like domains, alpha (DOC2A), mRNA 


NM 001883 


Homo sapiens corticotropin releasing hormone receptor 2 (CRHR2), mRNA 


NM 001873 


Homo sapiens carboxypeptidase E (CPE) 3 mRNA 


NM 001782 


Homo sapiens CD72 antigen (CD72), mRNA 


NM_001762 


Homo sapiens chaperonin containing TCP1, subunit 6 A (zeta 1) (CCT6A), 
mRNA 


NM 003716 


Homo sapiens Ca2+-dependent activator protein for secretion (CADPS), mRNA 


NM_003986 


Homo sapiens butyrobetaine (gamma), 2-oxoglutarate dioxygenase (gamma- 
butyrobetaine hydroxylase) 1 (BBOX1), mRNA 


NM 001674 


Homo sapiens activating transcription factor 3 (ATF3), mRNA 


NM 001173 


Homo sapiens Rho GTPase activating protein 5 (ARHGAP5), mRNA 


NM 025065 


Homo sapiens RNA processing factor 1 (RPF1), mRNA 


NM 024907 


Homo sapiens F-box protein FBG4 (FBG4), mRNA 


NM 025194 


Homo sapiens inositol 1,4,5-trisphosphate 3-kinase C (ITPKC), mRNA 


NMJ) 14203 


Homo sapiens adaptor-related protein complex 2, alpha 1 subunit (AP2A1), 
mRNA 


NM 130786 


Homo sapiens alpha-l-B glycoprotein (A1BG), mRNA 


NM 031482 


Homo sapiens hypothetical protein DKFZp586I0418 (DKFZP5 86104 18), mRNA 


NM 015419 


Homo sapiens adlican (DKFZp564I1922), mRNA 


NM 015683 


Homo sapiens hypothetical protein (CLONE24945), mRNA 


NM 015638 


Homo sapiens chromosome 20 open reading frame 188 (C20orfl88), mRNA 


NM 080737 


Homo sapiens synaptotagmin-like 4 (granuphilin-a) (SYTL4), mRNA 


NM 080723 


Homo sapiens vesicular membrane protein p24 (VMP), mRNA 


NM 080678 


Homo sapiens NEDD 8 -conjugating enzyme (NCE2), mRNA 


NM 080668 


Homo sapiens similar to RIKEN cDNA 2610036L13 (MGC16386), mRNA 


NMJ)80666 


Homo sapiens similar to RIKEN cDNA 2600001 Al 1 gene (LOCI 12840), 
mRNA 


NM 080663 


Homo sapiens similar to RIKEN cDNA 4933424N09 gene <MGC16943"> mRNA 


NM_080661 


Homo sapiens similar to RIKEN cDNA 0610008P16 gene (MGC15937), mRNA 


NM 080658 


Homo sapiens similar to RIKEN cDNA 0610006H10 gene (MGC9740), mRNA 


NM_080656 


Homo sapiens similar to RIKEN cDNA A430101B06 gene (MGC13017), 
mRNA 


NM 080651 


Homo sapiens similar to RIKEN cDNA 1810038N03 gene (MGC9890), mRNA 


NM 080650 


Homo sapiens similar to RIKEN cDNA 5730421E18 gene (MGC14798), mRNA 


NM 080604 


Homo sapiens tight junction protein 4 (peripheral) (TJP4), mRNA 


NM 080552 


Homo sapiens vesicular inhibitory amino acid transporter (VIAAT), mRNA 


NM 080429 


Homo sapiens aquaporin 10 (AQP10), mRNA 


NMJ 18897 


Homo sapiens axonemal dynein heavy chain 7 (DNAH7), mRNA 


NM 015570 


Homo sapiens autism-related protein 1 (KTA A0442^ mRNA 


NM 015132 


Homo sapiens sorting nexin 13 fSNXlS") mRNA 


NM_022457 


Homo sapiens similar to constitutive photomorphoi?enic nrotein 1 ( Arabifion«5i^ 
(FLJ10416),mRNA 


NM 030658 


Homo sapiens putative ankyrin-repeat containing protein (DKFZP564D166), 
mRNA 


NM 058229 


Homo sapiens F-box only protein 32 (FBX032), mRNA 


NM_058188 


Homo sapiens chromosome 21 open reading frame 67 (C21orf67), mRNA 


NM 058187 


Homo sapiens chromosome 21 open reading frame 63 (C21orf63), mRNA 


NM 058171 


Homo sapiens INGl-like tumor suppressor protein (INGl-like), mRNA 


NM 058167 


Homo sapiens ubiquitin conjugating enzyme 6 (Ubc6p), mRNA 


NM 015242 


Homo sapiens centaurin, delta 2 (CENTD2), mRNA 


NM„054114 


Homo sapiens hypothetical protein FLJ32631 (FLJ32631), mRNA 


NM 054111 


Homo sapiens inositol hexaphosphate kinase 3 (IHPK3), mRNA 
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NM 054108 


Homo sapiens H-revl07-like protein 5 (HRLP5), mRNA 


NM 020794 


Homo sapiens densin-180 (KIAA1365), mRNA 


NM 054032 


Homo sapiens G protein-coupled receptor MRGX4 (MRGX4), mRNA 


KM 054031 


Homo sapiens G protein-coupled receptor MRGX3 (MRGX3), mRNA 


NM 054030 


Homo sapiens G protein-coupled receptor MRGX2 (MRGX2), mRNA 


NM 054023 


Homo sapiens uteroglobin-related protein 1 (UGRP1), mRNA 


NM 054024 


Homo sapiens melanoma inhibitory activity protein 2 (MIA2), mRNA 


NM 031946 


Homo sapiens centaurin, gamma 3 (CENTG3), mRNA 


NM 052860 


Homo sapiens kruppel-like zinc finger protein (ZNF300), mRNA 


NM 053054 


Homo sapiens cation channel of sperm (CATSPER), mRNA 


NM 053053 


Homo sapiens SPT3 -associated factor 42 (STAF42), mRNA 


NM 053048 


Homo sapiens hypothetical protein MGC16384 (MGC16384), mRNA 


NM 053047 


Homo sapiens hypothetical protein MGC16063 (MGC16063), mRNA 


NM 053040 


Homo sapiens PNAS-123 (LOC85028") mRNA 


NM_053039 


Homo sat>iens UDP elvcosvltransferase 2 familv t>olvt>entide B28 f[JGT2B28^ 
mRNA 


NM 053001 


Homo sapiens odd-skipped-related 2A protein (OSR2), mRNA 


NM 052997 


Homo sapiens breast cancer antigen NY-BR-1 (NY-BR-l), mRNA 


NM 052971 


Homo sapiens liver-expressed antimicrobial peptide 2 (LEAP -2), mRNA 


NM 052956 


Homo sapiens medium-chain acyl-CoA synthetase (MACS1), mRNA 


NM 052942 


Homo sapiens guanylate binding protein 5 (GBP5), mRNA 


NM 052931 


Homo sapiens activating NK receptor (KALI), mRNA 


NM 052879 


Homo sapiens c-Mpl binding protein (LOCI 13251), mRNA 


NM 030928 


Homo sapiens DNA replication factor (CDT1), mRNA 


NMJ)25185 


Homo sapiens putative ankyrin-repeat containing protein (DKFZP564D166), 
mRNA 


NM 015179 


Homo sapiens KIAA0690 protein (KIAA0690), mRNA 


NM 033626 


Homo sapiens JM1 1 protein (JM1 1), mRNA 


NM 022735 


Homo sapiens golgi phosphoprotein 1 (GOLPH1), mRNA 


NM_033547 


Homo sapiens hypothetical gene MGC16733 similar to CG12113 (MGC16733), 
mRNA 


NM 032268 


Homo sapiens nerve injury gene 283 (NTN283), mRNA 


NM 016167 


Homo sapiens retinoic acid repressible protein (RARG-1), mRNA 


NM_033414 


Homo sapiens hypothetical protein MGC17552 (MGC17552), mRNA 


NM 016336 


Homo sapiens non-canonical ubquitin conjugating enzyme 1 (NCUBE1), mRNA 


NM 033317 


Homo sapiens hypothetical gene ZD52F10 (ZD52F10), mRNA 


NM 033266 


Homo sapiens ER to nucleus signalling 2 (ERN2), mRNA 


NM 031955 


Homo sapiens NYD-SP12 protein (NYD-SP12), mRNA 


NM 033210 


Homo sapiens hypothetical protein FLJ14855 (FLJ14855), mRNA 


NMJ)33211 


Homo sapiens hypothetical gene supported by AF038182; BC009203 
(LOC90355), mRNA 


NM 033194 


Homo sapiens small heat shock protein B9 (HspB9), mRNA 


NM 032122 


Homo sapiens dystrobrevin binding protein 1 (DTNBP1), mRNA 


NM 020405 


Homo sapiens tumor endothelial marker 7 precursor (TEM7), mRNA 


NM 033115 


Homo sapiens hypothetical protein MGC16169 (MGC16169), mRNA 


NM 033117 


Homo sapiens hypothetical protein MGC2734 (MGC2734), mRNA 


NM 033103 


Homo sapiens rhophilin-like protein (LOC85415), mRNA 


NM 033035 


Homo sapiens thymic stromal lymphopoietin (TSLP), mRNA 


NMJH4001 


Homo sapiens golgi associated, gamma adaptin ear containing, ARF binding 
protein 3 (GGA3), mRNA 


NM 015149 


Homo sapiens RalGDS-like gene (RGL), mRNA 


NM 032937 


Homo sapiens AD038 (LOC85026), mRNA 
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NM 032932 


Homo sapiens hypothetical protein MGC1 1316 (MGC1 13 16), mRNA 


NM 032930 


Homo sapiens hypothetical protein MGC13040 (MGC13040), mRNA 


NM 032918 


Homo sapiens RAS-like, estrogen-regulated, growth-inhibitor (RERG), mRNA 


NM 032916 


Homo sapiens hypothetical protein MGC 16279 (MGC 16279), mRNA 


NM 032907 


Homo sapiens hypothetical protein MGC14421 (MGC14421), mRNA 


NM 032904 


Homo sapiens hypothetical protein MGC14433 (MGC14433), mRNA 


NM 032900 


Homo sapiens hypothetical protein MGC14258 (MGC14258), mRNA 


NM 032895 


Homo sapiens hypothetical protein MGC14376 (MGC14376), mRNA 


NM 032888 


Homo sapiens KIAA1870 protein (KIAA1870), mRNA 


NM 032886 


Homo sapiens hypothetical protein MGC15912 (MGC15912), mRNA 


NM 032884 


Homo sapiens hypothetical protein MGC 15 882 (MGC 15 882), mRNA 


NM 032876 


Homo sapiens hypothetical protein MGC15563 (MGC15563), mRNA 


NM 032875 


Homo sapiens hypothetical protein MGC15482 (MGC15482), mRNA 


NM 032874 


Homo sapiens hypothetical protein MGC15438 CMGC15438") mRNA 


NM_032872 


Homo sapiens NADPH oxidase-related, C2 domain-containine nrotein fTFm 
mRNA 


NM_032871 


Homo sapiens tumor necrosis factor receptor superfamily, member 19-like 
(TNFRSF19L), mRNA 


NM 032866 


Homo sapiens hypothetical protein FLJ14957 (FLJ14957), mRNA 


NM 032860 


Homo sapiens hypothetical protein FLJ14909 (FLJ14909), mRNA 


NM 032858 


Homo sapiens hypothetical protein FLJ14904 (FLJ14904), mRNA 


NM_032852 


Homo sapiens AUT-hke 1, cysteine endopeptidase (S. cerevisiae) (AUTL1) 
mRNA 


NM 032848 


Homo sapiens hypothetical protein FLJ14827 (FU14S27), mRNA 


NM 032845 


Homo sapiens hypothetical protein FLJ14816 (FLJ14816), mRNA 


NM 032835 


Homo sapiens hypothetical protein FLJ14761 (FLJ14761), mRNA 


NM 032824 


Homo sapiens hypothetical protein FLJ14681 (FLJ14681), mRNA 


NM 032823 


Homo sapiens hypothetical protein FLJ14675 (FLJ14675), mRNA 


NM 032822 


Homo sapiens hypothetical protein FLJ14668 (FLJ14668), mRNA 


NM_032818 


Homo sapiens hypothetical protein FLJ14642 (FLJ14642), mRNA 


NM 032804 


Homo sapiens hypothetical protein FLJ14547 (FLJ14547), mRNA 


NM_032795 


Homo sapiens hypothetical protein FLJ14494 (FU 14494), mRNA 


NM_032783 


Homo sapiens hypothetical protein FLJ14431 (FLJ1443 1), mRNA 


NM 032766 


Homo sapiens hypothetical protein MGC 161 79 (MGC16179), mRNA 


NM 032763 


Homo sapiens hypothetical protein MGC 16 142 (MGC16142), mRNA 


NM 032756 


Homo sapiens hypothetical protein MGC 15668 (MGC 15668^ mRNA 


NM 032744 


Homo sapiens hypothetical protein MGC 123 3 5 (MGC 123 3 5), mRNA 


NM 032738 


Homo sapiens hypothetical protein MGC4595 (MGC4595), mRNA 


NM 032723 


Homo sapiens hypothetical protein MGC 12760 (MGC 12760), mRNA 


NM 032720 


Homo sapiens hypothetical protein MGC 10724 (MGC 10724), mRNA 


NM_032715 


Homo sapiens hypothetical protein MGC4643 (MGC4643), mRNA 


NM 032712 


Homo sapiens hypothetical protein MGC 13 170 (MGC 13 170), mRNA 


NM 032711 


Homo sapiens hypothetical protein MGC 13090 (MGC 13090), mRNA 


NM 032706 


Homo sapiens hypothetical protein MGC 12966 (MGC 12966), mRNA 


NM 032705 


Homo sapiens hypothetical protein MGC 14801 (MGC 14801), mRNA 


NM 032694 


Homo sapiens hypothetical protein MGC12935 (MGC12935), mRNA 


NM 032693 


Homo sapiens hypothetical protein MGC 10646 (MGC 10646), mRNA 


NM 032681 


Homo sapiens hypothetical protein MGC 10977 (MGC 10977), mRNA 


NM 032678 


Homo sapiens hypothetical protein MGC3413 (MGC3413), mRNA 


NM 032667 


Homo sapiens hypothetical protein MGC4694 (MGC4694), mRNA 


NM 032661 


Homo sapiens hypothetical protein MGC5139 (MGC5139), mRNA 


NM_ 032634 


Homo sapiens hypothetical protein MGC3079 (MGC3079), mRNA 
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NM 032631 


Homo sapiens hypothetical protein MGC2641 (MGC2641), mRNA 


NM 032601 


Homo sapiens methylmalonyl CoA epimerase (MCEE), mRNA 


NM 032596 


Homo sapiens testes development-related NYD-SP22 (NYD-SP22), mRNA 


NM 032593 


Homo sapiens PKCI-1 -related HIT protein (HIT-17), mRNA 


NM 032586 


Homo sapiens testis transcript Y 8 (TTY8), mRNA 


NM 032582 


Homo sapiens ubiquitin specific protease (NY-REN-60), mRNA 


NM 032580 


Homo sapiens hairy and enhancer of split 7 (Drosophila) (HES7), mRNA 


NM 032574 


Homo sapiens dpy-30-like protein (LOC84661), mRNA 


NM 032558 


Homo sapiens hypothetical protein FLJ14753 (FLJ14753), mRNA 


NM 032557 


Homo sapiens HP43.8KD protein (HP43.8KD), mRNA 


NM 032553 


Homo sapiens putative purinergic receptor (FKSG79), mRNA 


NM 032545 


Homo sapiens cryptic gene (CRYPTIC), mRNA 


NM_020963 


Homo saoiens MovlO. Molonev leukemia virus 10 homoloe <rnouse"> (TVTOV1 0*1 
mRNA 


NM 032522 


Homo sapiens hypothetical protein MGC2629 (MGC2629), mRNA 


NM 032507 


Homo sapiens cerebral protein-4 (HUCEP-4), mRNA 


NM 032499 


Homo sapiens hypothetical protein HH1 14 (HH1 14), mRNA 


NM 032494 


Homo sapiens zinc finger protein (LOC84524), mRNA 


NM 032492 


Homo sapiens hypothetical protein GL009 (GL009), mRNA 


NM 032487 


Homo sapiens actin related protein Ml (AJRPM1), mRNA 


NM 032486 


Homo sapiens dynactin 4 (MGC3248), mRNA 


NM 032445 


Homo sapiens MEGF1 1 protein (MEGF1 1), mRNA 


NM 030898 


Homo sapiens hypothetical protein FLJ21673 (FLJ21673), mRNA 


NM 032412 


Homo sapiens putative nuclear protein ORF1-FL49 (ORF1-FL49), mRNA 


NM 032411 


Homo sapiens esophageal cancer related gene 4 protein (ECRG4), mRNA 


NM 015247 


Homo sapiens cylindromatosis (turban tumor syndrome) (CYLD), mRNA 


NM 032330 


Homo sapiens hypothetical protein MGC12536 (MGC12536), mRNA 


NM 032384 


Homo sapiens hypothetical protein FLJ23183 (FLJ23183), mRNA 


NM 032372 


Homo sapiens hypothetical protein MGC16186 (MGC 161 86), mRNA 


NM 032367 


Homo sapiens hypothetical protein MGC15435 (MGC15435), mRNA 


NM 032354 


Homo sapiens hypothetical protein MGC 10744 (MGC 10744), mRNA 


NM 032347 


Homo sapiens hypothetical protein MGC13250 (MGC13250), mRNA 


NM 032344 


Homo sapiens hypothetical protein MGC13045 (MGC 13 045), mRNA 


NM 032342 


Homo sapiens hypothetical protein MGC 12992 (MGC 12992), mRNA 


NM 032340 


Homo sapiens hypothetical protein MGC14833 (MGC14833), mRNA 


NM 032338 


Homo sapiens hypothetical protein MGC 148 17 (MGC 148 17), mRNA 


NM 032333 


Homo sapiens hypothetical protein MGC4248 (MGC4248), mRNA 


NM 032327 


Homo sapiens hypothetical protein MGC2993 (MGC2993), mRNA 


NM 032325 


Homo sapiens hypothetical protein MGC1 1 102 (MGC1 1 102), mRNA 


NM 032324 


Homo sapiens hypothetical protein MGC13186 (MGC13186), mRNA 


NM 032323 


Homo sapiens hypothetical protein MGC13102 (MGC13102), mRNA 


NM 032320 


Homo sapiens hypothetical protein MGC 13007 (MGC 13007), mRNA 


NM 032318 


Homo sapiens hypothetical protein MGC12945 (MGC12945), mRNA 


NM 032317 


Homo sapiens hypothetical protein MGC 12943 (MGC 12943), mRNA 


NM_032316 


Homo sapiens hypothetical protein MGC12936 (MGC12936), mRNA 


NM_032305 


Homo sapiens hypothetical protein MGC3200 (MGC3200), mRNA 


NM 032293 


Homo sapiens hypothetical protein DKFZp761 J1523 (DKFZp761J1523), mRNA 


NM 032291 


Homo sapiens hypothetical protein DKFZp761D221 (DKFZp761D221), mRNA 


NM 032290 


Homo sapiens hypothetical protein DKFZp761C121 (DKFZp761C121), mRNA 


NM_032288 


Homo sapiens hypothetical protein DKFZp761B1514 (DKFZp761B1514), 
mRNA 


NM 032273 


Homo sapiens hypothetical protein DKFZp586C1924 (DKFZp586C1924), 
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mRNA 


NM 032299 


Homo sapiens hypothetical protein MGC2714 (MGC2714), mRNA 


NM 032267 


Homo sapiens hypothetical protein DKFZp434E169 (DKFZp434E169), mRNA 


NM 032264 


Homo sapiens hypothetical protein DKFZp434D177 (DKFZp434D177), mRNA 


NM_032261 


Homo sapiens hypothetical protein DKFZp434N0650 (DKFZp434N0650), 
mRNA 


NM_032258 


Homo sapiens hypothetical protein DKFZp434P2235 (DKFZp434P2235), 
mRNA 


NM_032251 


Homo sapiens hypothetical protein DKFZp434G0920 (DKFZp434G0920), 
mRNA 


NM 032250 


Homo sapiens hypothetical protein DKFZp434A171 (DKFZp434A171), mRNA 


NM_032249 


Homo sapiens hypothetical protein DKFZp434F1819 (DKFZp434F1819), 
mRNA 


NM_032248 


Homo sapiens hypothetical protein DKFZp434F1719 (DKFZp434F1719), 
mRNA 


NM 032246 


Homo sapiens hypothetical protein DKFZp434J0617 (DKFZp434J0617), mRNA 


NM 032245 


Homo sapiens hypothetical protein DKFZp434I1916 (DKFZp434I1916), mRNA 


NM 032223 


Homo sapiens hypothetical protein FLJ22427 (FLJ22427), mRNA 


NM 032209 


Homo sapiens hypothetical protein FLJ21777 (FLJ21777), mRNA 


NM 032193 


Homo sapiens hypothetical protein FLJ20974 (FLJ20974), mRNA 


NM 032177 


Homo sapiens hypothetical protein FLJ13193 (FLJ13193), mRNA 


NM 032167 


Homo sapiens hypothetical protein FLJ12363 (FLJ12363), mRNA 


NM 032161 


Homo sapiens KIAA1870 protein (KIAA1870), mRNA 


NM 032154 


Homo sapiens MBLR protein (MBLR), mRNA 


NM_032151 


Homo sapiens hypothetical protein DKFZp566K1946 (DKFZP566K1946), 
mRNA 


NM_032148 


Homo sapiens hypothetical protein DKFZp434K0427 (DKFZP434K0427), 
mRNA 


NM_032139 


Homo sapiens hypothetical protein DKFZp434L0718 (DKFZP434L07 1 8), 
mRNA 


NM_032138 


Homo sapiens hypothetical protein DKFZp434E23 1 8 (DKFZP434E23 1 8), 
mRNA 


NM_032136 


Homo sapiens hypothetical protein DKFZp434L1717 (DKFZP434L 1717), 
mRNA 


NM_032125 


Homo sapiens hypothetical protein DKFZp564D0478 (DKFZP564D047S), 
mRNA 


NM_032120 


Homo sapiens hypothetical protein DKFZp564O0523 (DKFZP564O0523), 
mRNA 


NM_020921 


Homo sapiens ninein (GSK3B interacting protein) (NIN), mRNA 


NM 020441 


Homo sapiens hypothetical protein DKFZp762Il 66 (DKFZP762I166), mRNA 


NM018719 


Homo sapiens hypothetical protein DKFZp762L03 1 1 (DKFZp762L03 1 1), 
mRNA 


NM 015630 


Homo sapiens DKFZP566F2124 protein (DKFZP566F2124), mRNA 


NM 015621 


Homo sapiens DKFZP434C171 protein (DKFZP434C171), mRNA 


NM_015595 


Homo sapiens DKFZP434D146 protein (DKFZP434D146), mRNA 


NM 015496 


Homo sapiens DKFZP434I1 16 protein (DKFZP434I1 16), mRNA 


NM 015471 


Homo sapiens DKFZP56601646 protein (DC8), mRNA 


NM 015453 


Homo sapiens DKFZP434F091 protein (DKFZP434F091), mRNA 


NM 015023 


Homo sapiens KIAA1037 protein (KIAA1037), mRNA 


NM 014972 


Homo sapiens KIAA1049 protein (KIAA1049), mRNA 


NM 032042 


Homo sapiens hypothetical protein DKFZp564D172 (DKFZP564D172), mRNA 


NM 032036 


Homo sapiens TLH29 protein precursor (TLH29), mRNA 
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NM 032030 


Homo sapiens FKSG83 (FKSG83), mRNA 


NM 032028 


Homo sapiens serine/threonine kinase FKSG81 (FKSG81), mRNA 


NM 032025 


Homo sapiens CDA02 protein (CDA02), mRNA 


NM 032021 


Homo sapiens AD031 protein (AD031), mRNA 


NM 031944 


Homo sapiens Mix-like homeobox protein 1 (MILD1), mRNA 


NM 031920 


Homo sapiens ARG99 protein (ARG99), mRNA 


NM 031480 


Homo sapiens hypothetical protein AD034 (AD034), mRNA 


NM 031478 


Homo sapiens hypothetical protein DKFZp434I21 17 (DKFZP434I21 17), mRNA 


NM 031477 


Homo sapiens hypothetical protein MGC10500 (MGC10500), mRNA 


NM 031476 


Homo sapiens hypothetical protein DKFZp434B044 (DKFZP434B044), mRNA 


NM 031472 


Homo sapiens hypothetical protein MGC1 1 134 (MGC1 1 134), mRNA 


NM 031471 


Homo sapiens hypothetical protein MGC 10966 (MGC 10966), mRNA 


NM_031457 


Homo sapiens membrane-spanning 4-domains, subfamily A, member 8B 
(MS4A8B), mRNA 


NM 031450 


Homo sapiens hypothetical protein p5326 (P5326), mRNA 


NM 031443 


Homo sapiens hypothetical protein MGC4607 (MGC4607), mRNA 


NM 031438 


Homo sapiens hypothetical protein DKFZp761I172 (DKFZP76 111 72), mRNA 


NM 031434 


Homo sapiens hypothetical protein MGC5442 (MGC 5 442), mRNA 


NM 031418 


Homo sapiens chromosome 1 1 open reading frame 25 (CI lorf25), mRNA 


NM 015497 


Homo saniens DKFZP564G2022 nrotein (DKFZP564G2022 , mRNA 


NM_031306 


Homo sapiens hypothetical protein DKFZp564B1023 (DKFZP564B1023), 
mRNA 


NM 031295 


Homo sapiens hvoothetical nrotein PP1226 flPP1226 > > mRNA 


NMJ331291 


Homo sapiens hypothetical protein DKFZp434N1235 (DKFZP434N1235), 
mRNA 


NMJ331290 


Homo sapiens hypothetical protein DKFZp434Kl 172 (DKFZP434K1 172), 
mRNA 


NM 031270 


Homo sapiens PRO 1596 protein (PRO 1596), mRNA 


NM 031268 


Homo sapiens PRO0461 protein (PRO0461), mRNA 


NMJ)31217 


Homo sapiens hypothetical protein DKFZp434G2226 (DKFZP434G2226), 
mRNA 


NM 013358 


Homo sapiens peptidylarginine deiminase type I (hPAD-colonylO), mRNA 


NM 030980 


Homo sapiens hypothetical protein FLJ12671 (FLJ 12671), mRNA 


NM 030954 


Homo sapiens hypothetical protein DKFZp564A022 (DKFZP564A022), mRNA 


NM_030953 


Homo sapiens hypothetical protein DKFZp761E21 10 (DKFZP761E21 10), 
mRNA 


NM 030941 


Homo sapiens exonuclease NEF-sp (LOC81691), mRNA 


NM 030939 


Homo sapiens hypothetical protein FLJ12619 (FLJ12619), mRNA 


NMJ330938 


Homo sapiens likely ortholog of rat vacuole membrane protein 1 (VMP1), 
mRNA 


NM 030932 


Homo sapiens diaphanous homolog 3 (Drosophila) (DIAPH3), mRNA 


NM 030927 


Homo sapiens hypothetical protein MGC1 1352 (MGC1 1352), mRNA 


NM 030925 


Homo sapiens hypothetical protein FLJ12577 (FLJ12577), mRNA 


NM_030918 


Homo sapiens hypothetical protein My014 (MY014), mRNA 


NM 030911 


Homo sapiens protein kinase NYD-SP15 (NYD-SP15), mRNA 


NM 030899 


Homo sapiens hypothetical protein FLJ23407 (FLJ23407), mRNA 


NM 018657 


Homo sapiens myoneurin (MYNN), mRNA 


NM 030818 


Homo sapiens hypothetical protein MGC10471 (MGC10471), mRNA 


NM 030813 


Homo sapiens suppressor of potassium transport defect 3 (SKD3), mRNA 


NM_030808 


Homo sapiens LIS 1 -interacting protein NUDEL; endooligopeptidase A 
(NUDEL), mRNA 


NM 030805 


Homo sapiens hypothetical protein DKFZp564L2423 (DKFZP564L2423), 
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mRNA 


NM 030802 


Homo sapiens C/EBP-induced protein (LOC81558), mRNA 


NMJ)30800 


Homo sapiens hypothetical protein DKFZp56401664 (DKFZP56401664), 
mRNA 


NM 030799 


Homo sapiens hypothetical protein AF140225 (AF140225), mRNA 


NM 030793 


Homo sapiens hypothetical protein SP329 (SP329), mRNA 


NM 030792 


Homo sapiens hypothetical protein PP1665 (PP1665), rnRNA 


NM 030780 


Homo sapiens folate transporter/carrier (LOC81034), mRNA 


NM 030674 


Homo sapiens solute carrier family 38, member 1 (SLC38A1), mRNA 


NM 030672 


Homo sapiens hypothetical protein FLJ10312 (FLJ10312), mRNA 


NM 024947 


Homo sapiens hypothetical protein FLJ12729 (FLJ12729), mRNA 


NM 024963 


Homo sapiens hypothetical protein FLJ1 1467 (FLJ11467), mRNA 


NM_0 17600 


Homo sapiens hypothetical protein DKFZp434M0331 (DKFZp434M033 1), 
mRNA 


NM 030652 


Homo sapiens NG3 protein (NG3), mRNA 


NM 030651 


Homo sapiens chromosome 6 open reading frame 31 (C6orf31), mRNA 


NM 020444 


Homo sapiens KIAA1 191 protein (KIAA1191), mRNA 


NM 024055 


Homo sapiens hypothetical protein MGC5499 (MGC5499), mRNA 


NM 025154 


Homo sapiens KIAA0810 protein (KIAA0810), mRNA 


NM 017515 


Homo sapiens novel protein (HSNOV1), mRNA 


NM 024924 


Homo saniens hypothetical orotein FLJ12985 (FLJ 12985^ mRNA 


NM_030579 


Homo sapiens cytochrome b5 outer mitochondrial membrane precursor fCYT35- 
M), mRNA 


NM 022068 


Homo sapiens hypothetical protein FLJ23403 (FLJ23403), mRNA 


NM 025179 


Homo sapiens plexin A2 (PLXNA2), mRNA 


NM 014033 


Homo sapiens DKFZP586A0522 protein (DKFZP586A0522), mRNA 


NM 006468 


Homo sapiens polymerase (RNA) III (DNA directed) (62kD) (RPC62), mRNA 


NM 025263 


Homo sapiens CAT56 protein (CAT56), mRNA 


NM 025262 


Homo sapiens G5C protein (G5C), mRNA 


NM 025261 


Homo sapiens G6C protein (G6C) 5 mRNA 


NM 025260 


Homo sapiens G6B protein (G6BV mRNA 


NM 025259 


Homo sapiens NG23 protein (NG23), mRNA 


NM 025258 


Homo sapiens NG37 protein (G7C), mRNA 


NM 025231 


Homo sapiens hypothetical protein FLJ22191 (FLJ22191), mRNA 


NM 025226 


Homo sapiens MSTP032 protein (MSTP032), mRNA 


NM 025211 


Homo sapiens protein kinase anchoring protein GKAP42 (GKAP42), mRNA 


NM_025201 


Homo sapiens hypothetical protein PP1628 (PP1628), mRNA 


NM 025192 


Homo sapiens hypothetical protein FLJ23071 (FLJ23071), mRNA 


NM 025188 


Homo sapiens hypothetical protein FLJ13181 (FLJ13181), mRNA 


NM_025174 


Homo sapiens hypothetical protein FLJ23040 (FLJ23040), mRNA 


NM 025165 


Homo sapiens hypothetical protein FLJ22637 (FLJ22637), mRNA 


NM_025160 


Homo sapiens hypothetical protein FLJ21016 (FLJ21016), mRNA 


NM 025153 


Homo sapiens hypothetical protein FLJ21477 (FLJ21477), mRNA 


NM 025151 


Homo sapiens hypothetical protein FLJ22622 (FLJ22622), mRNA 


NM 025149 


Homo sapiens hypothetical protein FLJ20920 (FLJ20920), mRNA 


NM 025144 


Homo sapiens hypothetical protein FLJ22670 (FLJ22670), mRNA 


NM 025138 


Homo sapiens hypothetical protein FLJ12661 (FLJ12661), mRNA 


NMJ>25126 


Homo sapiens ring finger protein 34 (RNF34), mRNA 


NM_025125 


Homo sapiens hypothetical protein FLJ13263 (FU13263), mRNA 


NM_025124 


Homo sapiens hypothetical protein FLJ21749 (FLJ21749), mRNA 


NM_025109 


Homo sapiens hypothetical protein FLJ22865 (FLJ22865), mRNA 


NM 025099 


Homo sapiens hypothetical protein FLJ22170 (FLJ22170), mRNA 
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NM 025098 


Homo sapiens hypothetical protein FLJ22644 (FLJ22644), mRNA 


NM 025097 


Homo sapiens hypothetical protein FLJ21 106 (FLJ21 106) mRNA 


NM 025095 


Homo sapiens hypothetical protein FLJ23558 (FLJ23558), mRNA 


NM 025086 


Homo sapiens hypothetical protein FLJ22596 (FLJ22596) mRNA 


NM 025080 


Homo sapiens hypothetical protein FLJ22316 (FLJ22316), mRNA 


NM 025079 


Homo sapiens hypothetical protein FLJ23231 (FLJ23231) mRNA 


NM 025077 


Homo sapiens hypothetical protein FLJ13949 (FLJ13949) mRNA 


NM 025076 


Homo sapiens hypothetical protein FLJ23591 (FLJ23591) mRNA 


NM 025072 


Homo sapiens chromosome 9 open reading frame 15 (C9orfl5) mRNA 


NM 025070 


Homo sapiens hypothetical protein FLJ22242 (FLJ22242) mRNA 


NM 025058 


Homo sapiens hypothetical protein FLJ23229 (FLJ23229) mRNA 


NM 025055 


Homo sapiens hypothetical protein FLJ23 168 (FLJ23 168), mRNA 


NM 025044 


Homo sapiens hypothetical protein FLJ22476 (FU22476), mRNA 


NM 025043 


Homo sapiens hypothetical protein FLJ22404 (FLJ22404), mRNA 


NM 025041 


Homo sapiens hypothetical protein FLJ22173 (FLJ22173), mRNA 


NM 025034 


Homo sapiens hypothetical protein FLJ21290 (FLJ21290), mRNA 


NM 025032 


Homo sapiens hypothetical protein FLJ21272 (FLJ21272), mRNA 


NM 025029 


Homo sapiens hypothetical protein FLJ14346 (FLJ14346) mRNA 


NM 025005 


Homo sapiens hypothetical protein FLJ13315 (FIJI 33 15), mRNA 


NM 024998 


Homo sapiens hypothetical protein FLJ12704 (FIJI 2704), mRNA 


NM 024994 


Homo sapiens hypothetical protein FLJ12595 (FU12595), mRNA 


NM 024977 


Homo sapiens hypothetical protein FLJ12078 (FLJ12078) mRNA 


NM 024976 


Homo sapiens hypothetical protein FLJ1 1996 (FIJI 1996), mRNA 


NM 024956 


Homo sapiens hypothetical protein FLJ23375 (FLJ23375), mRNA 


NM 024944 


Homo sapiens chromosome 21 open reading frame 68 (C21orf68), mRNA 


NM_024942 


Homo sapiens hypothetical protein FLJ13490 (FLJ13490), mRNA 


NM 024941 


Homo sapiens hypothetical protein FLJ1361 1 (FLJ1361 1), mRNA 


NM 024938 


Homo sapiens hypothetical protein FLJ1 1383 (FLJ1 1383), mRNA 


NM 024935 


Homo sapiens hypothetical protein FLJ13687 (FU13687), mRNA 


NM 024920 


Homo sapiens hypothetical protein FLJ14281 (FU14281), mRNA 


NM 024919 


Homo sapiens hypothetical protein FLJ22615 (FLJ22615) mRNA 


NM 024917 


Homo sapiens hypothetical protein FLJ12687 (FLJ12687) mRNA 


NM 024914 


Homo sapiens hypothetical protein FLJ13262 (FIJI 3262), mRNA 


NM 024911 


Homo sapiens hypothetical protein FLJ23091 (FLJ23091), mRNA 


NM_024909 


Homo sapiens hypothetical protein FLJ13158 (FLJ13158), mRNA 


NM_024908 


Homo sapiens hypothetical protein FLJ12973 (FLJ12973) mRNA 


NM 024906 


Homo sapiens hypothetical protein FLJ21032 (FLJ21032), mRNA 


NM 024897 


Homo sapiens hypothetical protein FLJ22672 (FLJ22672) mRNA 


NM 024889 


Homo sapiens hypothetical protein FLJ23537 (FLJ23537) mRNA 


NM 024886 


Homo sapiens hypothetical protein FLJ14280 (FLJ14280) mRNA 


NM 024882 


Homo sapiens hypothetical protein FIJI 3 1 89 (FIJI 3189) mRNA 


NM 024880 


Homo sapiens hypothetical protein FLJ23556 (FLJ23556), mRNA 


NM_024864 


Homo sapiens hypothetical protein FLJ22578 (FLJ22578), mRNA 


NM 024853 


Homo sapiens hypothetical protein FLJ13385 (FLJ13385) mRNA 


NM 024848 


Homo sapiens hypothetical protein FLJ13941 (FIJI 3941) mRNA 


NM 024847 


Homo sapiens hypothetical protein FLJ21240 (FLJ21240) mRNA 


JNJVL Uz4o41 


Homo sapiens hypothetical protein FLJ14213 (FLJ14213) mRNA 


NM 024839 


Homo sapiens hypothetical protein FLJ22638 (FLJ22638) mRNA 


NM 024837 


Homo sapiens hypothetical protein FLJ21472 (FU21472) mRNA 


NM 024835 


Homo sapiens C3HC4-type zinc finger protein (LZK1), mRNA 


NM 024815 


Homo sapiens hypothetical protein FLJ22494 (FLJ22494) mRNA 



207 



WO 03/074654 



PCT/US03/05028 



NM 024813 


Homo sapiens hypothetical protein FLJ13150 (FLJ13150), mRNA 


NM 024811 


Homo sapiens hypothetical protein FLJ12529 (FLJ12529), mRNA 


NM 024810 


Homo sapiens hypothetical protein FLJ23018 (FLJ23018), mRNA 


NM 024809 


Homo sapiens hypothetical protein FLJ12975 (FLJ12975), mRNA 


NM 024808 


Homo sapiens hypothetical protein FLJ22624 (FLJ22624), mRNA 


NM 024807 


Homo sapiens hypothetical protein FLJ13693 (FLJ13693), mRNA 


NM 024806 


Homo sapiens hypothetical protein FLJ23554 (FLJ23554), mRNA 


NM 024799 


Homo sapiens hypothetical protein FLJ13224 (FLJ13224), mRNA 


NM 024796 


Homo sapiens hypothetical protein FLJ22639 (FLJ22639), mRNA 


NM 024789 


Homo sapiens hypothetical protein FLJ22529 (FLJ22529), mRNA 


NM 024784 


Homo sapiens hypothetical protein FLJ23392 (FLJ23392), mRNA 


NM 024780 


Homo sapiens hypothetical protein FLJ13593 (FLJ13593), mRNA 


NM 024773 


Homo sapiens hypothetical protein FLJ13798 (FLJ13798), mRNA 


NM 024772 


Homo sapiens hypothetical protein FLJ23151 (FLJ23151), mRNA 


NM 024771 


Homo sapiens hypothetical protein FLJ13848 (FLJ13848), mRNA 


NM 024763 


Homo sapiens hypothetical protein FLJ23129 (FLJ23129), mRNA 


NM 024754 


Homo sapiens hypothetical protein FLJ12598 (FLJ12598), mRNA 


NM 024749 


Homo sapiens hypothetical protein FLJ12505 (FLJ12505), mRNA 


NM 024746 


Homo sapiens hypothetical protein FLJ13840 (FLJ13840), mRNA 


NM 024732 


Homo sapiens hypothetical protein FLJ14351 (FLJ14351), mRNA 


NM 024731 


Homo sapiens chromosome 16 open reading frame 44 (C16orf44), mRNA 


NM 024727 


Homo sapiens hypothetical protein FLJ23259 (FLJ23259), mRNA 


NM 024722 


Homo sapiens hypothetical protein FLJ13322 (FLJ13322), mRNA 


NM 024717 


Homo sapiens hypothetical protein FLJ22344 (FLJ22344), mRNA 


NM_024715 


Homo sapiens hypothetical protein FLJ22625 (FLJ22625), mRNA 


NM 024709 


Homo sapiens hypothetical protein FLJ14146 (FLJ14146), mRNA 


NM 024705 


Homo sapiens hypothetical protein FLJ13639 (FLJ13639), mRNA 


NM 024703 


Homo sapiens hypothetical protein FLJ22593 (FLJ22593), mRNA 


NM 024701 


Homo sapiens ankyrin repeat and SOCS box-containing 13 (ASB13), mRNA 


NM 024700 


Homo sapiens Smad nuclear interacting protein (SNIP1), mRNA 


NM 024695 


Homo sapiens hypothetical protein FLJ13993 (FLJ13993), mRNA 


NM 024693 


Homo sapiens hypothetical protein FLJ20909 (FLJ20909), mRNA 


NM 024688 


Homo sapiens hypothetical protein FLJ13031 (FLJ13031), mRNA 


NM 024686 


Homo sapiens hypothetical protein FLJ23033 (FLJ23033), mRNA 


NM 024678 


Homo sapiens hypothetical protein FLJ23441 (FLJ23441), mRNA 


NM 024675 


Homo sapiens hypothetical protein FLJ21816 (FLJ21816), mRNA 


NM 024672 


Homo sapiens hypothetical protein FLJ23320 (FLJ23320), mRNA 


NM 024666 


Homo sapiens hypothetical protein FLJ1 1506 (FLJ1 1506), mRNA 


NMJ)24654 


Homo sapiens hypothetical protein FLJ23323 (FLJ23323), mRNA 


NM 024650 


Homo sapiens hypothetical protein FLJ22531 (FLJ22531), mRNA 


NM 024649 


Homo sapiens hypothetical protein FU23590 (FLJ23590), mRNA 


NM 024647 


Homo sapiens hypothetical protein FLJ13287 (FLJ13287), mRNA 


NM 024640 


Homo sapiens hypothetical protein FLJ23476 (FLJ23476), mRNA 


NM_024636 


Homo sapiens likely ortholog of mouse tumor necrosis-alpha-induced adipose- 
related protein (FLJ23 153), mRNA 


NM 024628 


Homo sapiens hypothetical protein FLJ23 1 88 (FLJ23 1 88), mRNA 


NM 024627 


Homo sapiens hypothetical protein FLJ21 125 (FLJ21 125), mRNA 


NM 024626 


Homo sapiens hypothetical protein FLJ22418 (FLJ22418), mRNA 


NM 024624 


Homo sapiens hypothetical protein FLJ221 16 (FLJ221 16), mRNA 


NM 024616 


Homo sapiens hypothetical protein FLJ23186 (FLJ23186), mRNA 


NM 024615 


Homo sapiens hypothetical protein FLJ21308 (FLJ21308), mRNA 
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NM 024613 


Homo sapiens phafm 2 (FLJ13187), mRNA 


NM 024610 


Homo sapiens hypothetical protein FLJ22623 (FLJ22623), mRNA 


NM 024609 


Homo sapiens hypothetical protein FLJ21841 (FLJ21841), mRNA 


NM 024606 


Homo sapiens hypothetical protein FLJ1 1756 (FLJ1 1756), mRNA 


NM 024605 


Homo sapiens hypothetical protein FLJ20896 (FLJ20896), mRNA 


NM 024602 


Homo sapiens hypothetical protein FLJ21 156 (FLJ21 156), mRNA 


NM 024595 


Homo sapiens hypothetical protein FLJ12666 (FLJ12666), mRNA 


NM 024585 


Homo sapiens hypothetical protein FLJ22160 (FLJ22160), mRNA 


NM 024584 


Homo sapiens hypothetical protein FLJ13646 (FLJ13646), mRNA 


NM 024580 


Homo sapiens hypothetical protein FLJ131 19 (FLJ13 1 19), mRNA 


NM 024570 


Homo sapiens hypothetical protein FLJ1 1712 (FLJ1 1712), mRNA 


NM 024565 


Homo sapiens hypothetical protein FLJ14166 (FLJ14166), mRNA 


NM 024556 


Homo sapiens hypothetical protein FLJ21 103 (FLJ21103), mRNA 


NM 024552 


Homo sapiens hypothetical protein FLJ12089 (FLJ12089), mRNA 


NM 024546 


Homo sapiens hypothetical protein FLJ13449 (FLJ13449), mRNA 


NM 024534 


Homo sapiens hypothetical protein FLJ12684 (FLJ12684), mRNA 


NM 024532 


Homo sapiens hypothetical protein FLJ22724 (FLJ22724), mRNA 


NM 024526 


Homo sapiens hypothetical protein FLJ21522 (FLJ21522), mRNA 


NM 024523 


Homo sapiens hypothetical protein FLJ22035 (FLJ22035), mRNA 


NM 024522 


Homo sapiens hypothetical protein FLJ12650 (FLJ12650), mRNA 


NM 024516 


Homo sapiens hypothetical protein MGC4606 (MGC4606), mRNA 


NM 024514 


Homo sapiens hypothetical protein MGC4663 (MGC4663), mRNA 


NM 024507 


Homo sapiens hypothetical protein MGC10791 (MGC10791), mRNA 


NM 015288 


Homo sapiens KIAA0239 protein (KIAA0239), mRNA 


NM_024419 


Homo sapiens Phosphatidylglycerophosphate Synthase (PGS1), mRNA 


NM 024345 


Homo sapiens hypothetical protein MGC 10765 (MGC 10765), mRNA 


NM 024340 


Homo sapiens hypothetical protein MGC4179 (MGC4179"). mRNA 


NM 024330 


Homo sapiens hypothetical protein MGC4365 (MGC4365), mRNA 


NM_024326 


Homo sapiens hypothetical protein MGC1 1279 (MGC1 1279), mRNA 


NM 024321 


Homo sapiens hypothetical protein MGC 1043 3 (MGC10433), mRNA 


NM 024312 


Homo sapiens hypothetical protein MGC4170 (MGC4170), mRNA 


NM 024308 


Homo sapiens hypothetical protein MGC4172 (MGC4172), mRNA 


NM_024307 


Homo sapiens hypothetical protein MGC4171 (MGC4171), mRNA 


NM 024295 


Homo sapiens hypothetical protein MGC3067 (MGC3067), mRNA 


NM_020062 


Homo sapiens SLC2A4 regulator (SLC2A4RG), mRNA 


NM 018491 


Homo sapiens COBW-like protein (LOC55871), mRNA 


NM 024116 


Homo sapiens hypothetical protein MGC5306 (MGC5306), mRNA 


NM_024114 


Homo sapiens hypothetical protein MGC4827 (MGC4827), mRNA 


NM 024113 


Homo sapiens hypothetical protein MGC4707 (MGC4707), mRNA 


NM 024099 


Homo sapiens hypothetical protein MGC2477 (MGC2477), mRNA 


NM 024092 


Homo sapiens hypothetical protein MGC5508 (MGC5508), mRNA 


NM 024084 


Homo sapiens hypothetical protein MGC3196 (MGC3196), mRNA 


NM 024072 


Homo sapiens hypothetical protein MGC2835 (MGC2835), mRNA 


NM 024067 


Homo sapiens hypothetical protein MGC2718 (MGC2718), mRNA 


NM_024063 


Homo sapiens hypothetical protein MGC5347 (MGC5347), mRNA 


NM 024040 


Homo sapiens hypothetical protein MGC2491 (MGC2491), mRNA 


NM 024036 


Homo sapiens hypothetical protein MGC3103 (MGC3103), mRNA 


NM_0 15450 


Homo sapiens protection of telomeres 1 (POT1), mRNA 


NM 021249 


Homo sapiens sorting nexin 6 (SNX6), mRNA 


NM 023932 


Homo sapiens hypothetical protein MGC2487 (MGC2487), mRNA 


NM 023930 


Homo sapiens hypothetical protein MGC2376 (MGC2376) mRNA 
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NM 014045 


Homo sapiens DKFZP564C1940 protein (DKFZP564C1940), niRNA 


NM 015533 


Homo sapiens DKFZP586B1621 protein (DKFZP586B1621), mRNA 


NM 023927 


Homo sapiens hypothetical protein FLJ21313 (FLJ21313), mRNA 


NM 023923 


Homo sapiens hypothetical protein FLJ1 3171 (FLJ1 3171), mRNA 


NM 019054 


Homo sapiens hypothetical protein MGC5560 (MGC5560), mRNA 


NM 023070 


Homo sapiens hypothetical protein (LOC65243), mRNA 


NM 023015 


Homo sapiens hypothetical protein FLJ21919 (FLJ21919), mRNA 


NM_022899 


Homo sapiens likely ortholog of mouse actin-related protein 8 homolog (S. 
cerevisiae) (FLJ12934), mRNA 


NM 022836 


Homo sapiens DNA cross-link repair IB (PS02 homolog, S. cerevisiae) 
(DCLRE1B), mRNA 


NM 022831 


Homo sapiens hypothetical protein FLJ12806 (FLJ12806), mRNA 


NM 022828 


Homo sapiens hypothetical protein FLJ21940 (FLJ21940), mRNA 


NM_022822 


Homo sapiens hypothetical protein FLJ12387 similar to kinesin light chain 
(FLJ12387),mRNA 


NM 022784 


Homo sapiens hypothetical protein FLJ12476 (FLJ12476), mRNA 


NM 022783 


Homo sapiens hypothetical protein FLJ12428 (FLJ12428), mRNA 

£- tLT. EL V ' ^ ? 


NM 022774 


Homo sapiens hypothetical protein FLJ21 144 (FLJ21 144), mRNA 


NM 022765 


Homo sapiens hypothetical protein FLJ1 1937 (FLJ1 1937), mRNA 


NM 022764 


Homo sapiens hypothetical protein FLJ12998 (FLJ12998), mRNA 


NM 022758 


Homo sapiens hypothetical protein FLJ22195 (FLJ22195), mRNA 


NM 022753 


Homo sapiens hypothetical protein FLJ12903 (FLJ12903), mRNA 


NM 022749 


Homo sapiens retinoic acid induced 16 (RAH 6), mRNA 


NM 022746 


Homo sapiens hypothetical protein FLJ22390 (FLJ22390), mRNA 


NM 022728 


Homo sapiens neurogenic differentiation 6 (NEUROD6), mRNA 


NM 022496 


Homo sapiens hypothetical protein FLJ13433 (FLJ13433), mRNA 


NM_022490 


Homo sapiens hypothetical protein FLJ13390 similar to PAF53 (FLJ13390), 
mRNA 


NM 022484 


Homo sapiens hypothetical protein FLJ13576 (FLJ13576), mRNA 


NM_022483 


Homo sapiens hypothetical protein FLJ21657 (FLJ21657), mRNA 


NM 022473 


Homo sapiens zinc finger protein 106 (ZFP106), mRNA 


NM_022471 


Homo sapiens hypothetical protein FLJ13057 similar to germ cell-less 
(FLJ13057), mRNA 


NM 022463 


Homo sapiens nucleoredoxin 1 (NXN), mRNA 


NM_022462 


Homo sapiens hypothetical protein FLJ14033 similar to hypoxia inducible factor 
3, alpha subunit (HIF-3A), mRNA 


NM_022461 


Homo sapiens hypothetical protein FLJ21939 similar to 5-azacytidine induced 
gene 2 (FLJ2 1939), mRNA 


NM 022453 


Homo sapiens ring finger protein 25 (RNF25), mRNA 


NM_022374 


Homo sapiens likely ortholog of mouse ADP-ribosylation-like factor 6 
interacting protein 2 (FLJ23293), mRNA 


NM 022371 


Homo s aniens ATP-denendant interferon resnonsive ( ADTR^ mRNA 


NM 022369 


Homo saniens hvoothetical nrotein FLT12541 similar to Strafi fFT T1 9541 s ! 
mRNA 


NM_022367 


Homo sapiens hypothetical protein FLJ12287 similar to semaphorins 
(FLJ12287), mRNA 


NM 022359 


Homo sapiens similar to rat myomegalin (LOC64182), mRNA 


NM 022356 


Homo sapiens growth suppressor 1 (GROS1), mRNA 


NM 022354 


Homo sapiens spermatogenesis associated 1 (SPATA1), mRNA 


NM 022347 


Homo sapiens IFRG15 protein (IFRG15), mRNA 


NM 022341 


Homo sapiens peptide deformylase-like protein (LOC64146), mRNA 


NM 022164 


Homo sapiens P3ECSL (LIECG3), mRNA 
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NM 022147 


Homo sapiens 28kD interferon responsive protein (BFRG28), mRNA 

S- £. ■ £- i — 


NM 022140 


Homo sapiens erythrocyte protein band 4.1 -like 4 (EPB41L4), mRNA 


NM 022133 


Homo sapiens sorting nexin 16 (SNX16), mRNA 


NM_022126 


Homo sapiens phospholysine phosphohistidine inorganic pyrophosphate 
phosphatase (LHPP), mRNA 


NM 022097 


Homo sapiens hepatocellular carcinoma antigen gene 520 (LOC63928), mRNA 


NM_022094 


Homo sapiens hypothetical protein FLJ20871 similar to FSP27 (FLJ20871), 

X mf X X \ /J 

mRNA 


NM 022090 


Homo sapiens transposon-derived Buster3 transposase-like (LOC63920), mRNA 


NM 022074 


Homo sapiens hypothetical protein FLJ22794 (FLJ22794), mRNA 


NM 022071 


Homo sapiens hypothetical protein FLJ20967 (FLJ20967), mRNA 


NM 022063 


Homo sapiens hypothetical protein FLJ13188 (FLJ13188), mRNA 


NM 022060 


Homo sapiens hypothetical protein FLJ12816 (FLJ12816), mRNA 


NM 022034 


Homo sapiens estrogen regulated gene 1 (ERG-1), mRNA 


NM 021945 


Homo sapiens hypothetical protein FLJ22174 (FLJ22174), mRNA 


NM 021944 


Homo sapiens hypothetical protein FLJ12154 (FLJ12154), mRNA 


NM 021941 


Homo sapiens hypothetical protein FLJ21324 (FLJ21324), mRNA 


NM_021928 


Homo sapiens hypothetical protein FLJ22649 similar to signal peptidase 
SPC22/23 (FLJ22649), mRNA 


NM 021927 


Homo sapiens hypothetical protein FLJ13220 (FLJ13220), mRNA 


NM 021925 


Homo sapiens hypothetical protein FLJ21820 (FLJ21820), mRNA 


NM 021825 


Homo sapiens hypothetical protein MDS025 (MDS025), mRNA 


NM 015622 


Homo sapiens CGI-43 protein (LOC51622), mRNA 


NM 021639 


Homo sapiens hypothetical protein SP192 (SP192), mRNA 


NM 021637 


Homo sapiens hypothetical protein FLJ14084 (FLJ14084), mRNA 


NM_021614 


Homo sapiens potassium intermediate/small conductance calcium-activated 
channel, subfamily N, member 2 (KCNN2), mRNA 


NM 021182 


Homo sapiens minor histocompatibility antigen HB-1 (HB-1), mRNA 


NM 021170 


Homo sapiens bHLH factor Hes4 (LOC57801), mRNA 


NM 021146 


Homo sapiens angiopoietin-like factor (CDT6), mRNA 


NM_005146 


Homo sapiens squamous cell carcinoma antigen recognised by T cells (SART1), 
mRNA 


NM 021079 


Homo sapiens N-myristoyltransferase 1 (NMT1), mRNA 


NM 021046 


Homo sapiens UHS KerB (LOC57830), mRNA 


NM 021018 


Homo sapiens H3 histone family, member I (H3FI), mRNA 


NM 006643 


Homo sapiens serologically defined colon cancer antigen 3 (SDCCAG3), mRNA 


NM 017569 


Homo sapiens transcription factor (p38 interacting protein) (P38IP), mRNA 


NM 015239 


Homo sapiens KIAA1035 protein (KIAA1035), mRNA 


NM 014977 


Homo sapiens KIAA0670 protein/acinus (KIAA0670), mRNA 


NM 015176 


Homo sapiens KIAA0483 protein (KIAA0483), mRNA 


NM 014610 


Homo sapiens KIAA0088 protein (KIAA0088), mRNA 


NM 015516 


Homo sapiens hypothetical protein, estradiol-induced (E2IG4), mRNA 


NM 015388 


Homo sapiens DKFZP566C243 protein (DKFZP566C243), mRNA 


NM 015679 


Homo sapiens hypothetical protein (CLONE24922), mRNA 


NM 014409 


Homo sapiens TAF5-like RNA polymerase II, p300/CBP -associated factor 
(PCAF)-associated factor, 65 kD (TAF5L), mRNA 


NM_014368 


Homo sapiens LIM homeobox protein 6 (LHX6), mRNA 


NM 014315 


Homo sapiens host cell factor homolog (LCP), mRNA 


NM_012414 


Homo sapiens rab3 GTPase-activating protein, non-catalytic subunit (150kD) 
(RAB3-GAP 150), mRNA 


NM 012219 


Homo sapiens muscle RAS oncogene homolog (MRAS), mRNA 


NM_007375 


Homo sapiens TAR DNA binding protein (TARDBP), mRNA 
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NM 007074 


Homo sapiens coronin, actin binding protein, 1 A (COROIA), mRNA 


NM_006927 


Homo sapiens sialyltransferase 4B (beta-galactosidase alpha-2,3- 
sialytransferase) (SIAT4B), mRNA 


NM 006861 


Homo sapiens RAB35, member RAS oncogene family (RAB35), mRNA 


NM 006502 


Homo sapiens polymerase (DNA directed), eta (POLH), mRNA 


NM 005710 


Homo sapiens polyglutamine binding protein 1 (PQBP1), mRNA 


NM 005168 


Homo sapiens ras homolog gene family, member E (ARHE), mRNA 


NM 004190 


Homo sapiens lipase, gastric (LIPF), mRNA 


NM 004132 


Homo sapiens hyaluronan binding protein 2 (HABP2), mRNA 


NM_004492 


Homo sapiens general transcription factor IIA, 2 (12kD subunit) (GTF2A2), 
mRNA 


NM 004824 


Homo sapiens chromodomain protein, Y chromosome-like (CDYL), mRNA 


NM_003969 


Homo sapiens ubiquitin-conjugating enzyme E2M (UBC12 homolog, yeast) 
(UBE2M), mRNA 


NM_002711 


Homo sapiens protein phosphatase 1, regulatory (inhibitor) subunit 3 A (glycogen 
and sarcoplasmic reticulum binding subunit, skeletal muscle) (PPP1R3A), 
mRNA 


NM 003847 


Homo sapiens peroxisomal biogenesis factor 1 1 A (PEX1 1 A), mRNA 


NM_002004 


Homo sapiens farnesyl diphosphate synthase (farnesyl pyrophosphate synthetase, 
dimethylallyltranstransferase, geranyltranstransferase) (FDPS), mRNA 


NM_019111 


Homo sapiens major histocompatibility complex, class II, DR alpha (HLA- 
DRA), mRNA 


NM_002120 


Homo sapiens major histocompatibility complex, class II, DO beta (HLA-DOB) 
mRNA 


NM_002118 


Homo sapiens major histocompatibility complex, class II, DM beta (HLA- 
DMB), mRNA 


NM_002125 


Homo sapiens major histocompatibility complex, class II, DR beta 5 (HLA- 
DRB5), mRNA 


NM_021983 


Homo sapiens major histocompatibility complex, class II, DR beta 4 (HLA- 
DRB4), mRNA 


NM_022555 


Homo sapiens major histocompatibility complex, class n, DR beta 3 (HLA- 
DRB3), mRNA 


NM 005962 


Homo sapiens MAX interacting protein 1 (MXI1), transcript variant 1, mRNA 


NM 130439 


Homo sapiens MAX interacting protein 1 (MXI1), transcript variant 2, mRNA 


NM_080923 


Homo sapiens protein tyrosine phosphatase, receptor type, C (PTPRC), transcript 
variant 4, mRNA 


NM_080922 


Homo sapiens protein tyrosine phosphatase, receptor tvoe C (PTPRO transcrrat 
variant 3 , mRNA 


NM_080921 


Homo sapiens protein tyrosine phosphatase, receptor type, C (PTPRC), transcript 
variant 2, mRNA 


NM_130386 


Homo sapiens collectin sub-familv member 12 fCOLEC12^ transcrint variant T 
mRNA 


NM_030781 


Homo sapiens collectin sub-familv member 12 (COLEC121 transrri'nt variant TT 
mRNA 


NM_1 30778 


Homo sapiens collagen, type XVII, alpha 1 (COL17A1) transcriDt variant short 
mRNA 


NM_000494 


Homo sapiens collagen, type XVII, alpha 1 (COL17A1), transcript variant long, 
mRNA 


NM 001856 


Homo sapiens collagen, type XVI, alpha 1 (COL16A1), mRNA 


NM 001855 


Homo sapiens collagen, type XV, alpha 1 (COL15A1), mRNA 


NM 058166 


Homo sapiens tripartite motif-containing 6 (TRJM6), mRNA 


NM 002838 


Homo sapiens protein tyrosine phosphatase, receptor type, C (PTPRC), transcript 
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variant 1, mRNA 


NM_1 30390 


Homo sapiens tripartite motif-containing 34 (TRIM34), transcript variant 3 
mRNA 


NM_130389 


Homo sapiens tripartite motif-containing 34 (TRIM34), transcript variant 2 
mRNA 


NM_021616 


Homo sapiens tripartite motif-containing 34 (TRJM34), transcript variant 1 
mRNA 


NM 030950 


Homo sapiens ret finger protein (RFP) 5 transcript variant beta, mRNA 


NM_130785 


Homo sapiens TPTE and PTEN homologous inositol lipid phosphatase (TPIP) 
mRNA P P P 


NM_1 30784 


Homo sapiens hypothetical gene supported by AY027807; AY027808 
(LOC93426), mRNA 


NM 130783 


Homo sapiens similar to neuronal tetraspanin (LOC90139), mRNA 


NM 130782 


Homo sapiens regulator of G-protein signalling 18 (RGS18), mRNA 


NM 130781 


Homo sapiens (RAB24), mRNA 


NM 130772 


Homo sapiens S100Z protein (S100Z), mRNA 


NM 130769 


Homo sapiens glycoprotein alpha 2 (GPA2), mRNA 


NM 130770 


Homo sapiens 5-hydroxytryptamine receptor 3 subunit C (HTR3C), mRNA 


NM 130768 


Homo sapiens GASZ (GASZ), mRNA 


NM 130767 


Homo sapiens cytosolic acetyl-CoA hydrolase (CACH-1), mRNA 


NM 130773 


Homo sapiens caspr5 protein (casprS), mRNA 


NM 006510 


Homo sapiens ret finger protein (RFP), transcript variant alpha, mRNA 


NM_033554 


Homo sapiens major histocompatibility complex, class II, DP alpha 1 (HLA- 
DPA1), mRNA 


NM 033282 


Homo sapiens opsin 4 (melanopsin) (OPN4), mRNA 


NM 032035 


Homo sapiens MSTP031 protein (MSTP031), mRNA 


NM_017882 


Homo sapiens ceroid-lipofuscinosis, neuronal 6, late infantile, variant (CLN6) 
mRNA 


NM 006983 


Homo sapiens matrix metalloproteinase 23B (MMP23B), mRNA 


NM_005608 


Homo sapiens protein tyrosine phosphatase, receptor type, C-associated protein 
(PTPRCAP), mRNA 


NM 004659 


Homo sapiens matrix metalloproteinase 23 A (MMP23A) mRNA 


NM 025091 


Homo sapiens hypothetical protein FLJ13330 (FLJ13330), mRNA 


NM 130759 


Homo sapiens immunity associated protein 1 (IMAP1), mRNA 


NM_0 19841 


Homo sapiens transient receptor potential cation channel, subfamily V, member 
5 (TRPV5), mRNA 


NM 017584 


Homo sapiens aldehyde reductase (aldose reductase) like 6 (ALDRL6), mRNA 


NM 017436 


Homo sapiens alpha 1,4-galactosyltransferase (A4GALT), mRNA 


NM_006480 


Homo sapiens regulator of G-protein signalling 14 (RGS14), mRNA 


NM 013357 


Homo sapiens purme-nch element binding protein G (PURG), mRNA 


NM_016155 


Homo sapiens matrix metalloproteinase 17 (membrane-inserted) (MMP17) 
mRNA 


NM_002813 


Homo sapiens proteasome (prosome, macropain) 26S subunit, non-ATPase, 9 
(PSMD9), mRNA 


NM 024549 


Homo sapiens hypothetical protein FLJ21 127 (FLJ21 127), mRNA 


NM.130441 


Homo sapiens dendritic cell lectin b (DLEC), mRNA 


NM 015409 


Homo sapiens El A binding protein p400 (EP400), mRNA 


NM 003702 


Homo sapiens regulator of G-protein signalling 20 (RGS20), mRNA 


NM_016113 


Homo sapiens transient receptor potential cation channel, subfamily V, member 
2 (TRPV2), mRNA 


NMJH5530 


Homo sapiens likely ortholog of rat golgi stacking protein homolog GRASP55 
(GRASP55), mRNA 
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NM 005873 


Homo sapiens regulator of G-protein signalling 19 (RGS19), mRNA 


NM 130469 


Homo sapiens Jun dimerization protein 2 (Jdp2), mRNA 


NM 130468 


Homo sapiens dermatan-4~sulfotransferase-l (D4ST-1), mRNA 


NM 130467 


Homo saniens PAGE-5 nrotein fPAGE-5") mRNA 


NM_130463 


Homo sapiens ATPase, H+ transporting, lysosomal (vacuolar proton pump) 
(ATP6G^ mRNA 


"NM 130459 


TTomo saniens torsin familv 9 member A fTOR2A^ mRNA 

liUlllU 0CL|_/lVw'llO IU1 OiXX XdXXXXXj' •> illvlllUvl XV \^ X VylViJi L/j XXXXNJ-^IX X 


isnvr o? 1 070 

XN1YJL \J JLi L\J I \J 


Rnmn saniens latent iYansformino' crrnwth fantor beta binding nrotein 3 fT,T r RP3^ 

XXVJ1JLXU oaUlCllo IClLClJLL 11 CllJLoXVJl 111111c; gl U W LJ.1 X CL\j LU1 C/ w LtX UTlXXVXXlXg ^Jx. KJ Lvlll w» ^X_/ X A-»X ~J 1 ^ 

mRNA 


NM 020865 


Homo saniens DF, ATD/H (Asn-Glu-Ala-Asn/His^ box nolvnentide 36 nZ)DX36\ 
mRNA 


NM 016304 


Homo sapiens 60S ribosomal protein L30 isolog (LOC51 187), mRNA 


NM 130443 


Homo sapiens dipeptidylpeptidase III (DPP3), transcript variant 2, mRNA 


NM 005700 


Homo sapiens dipeptidylpeptidase III (DPP3), transcript variant 1, mRNA 


NM 018152 


Homo sapiens chromosome 20 open reading frame 12 (C20orfl2), mRNA 


NM 006027 


Homo sapiens exonuclease 1 (EXOl), transcript variant 1, mRNA 


NM 003686 


Homo sapiens exonuclease 1 (EXOl), transcript variant 3, mRNA 


NM 130398 


Homo saniens exonuclease 1 fFOCOl^ transcrint variant 2 mRNA 

JL JL \J X X x\J OUUlVliO VAUJ.J,UvIvO.Ow J. \X — t*L V X I, LlUllOVL IL'l V Ul lUli.L -w j XXXJLVJ. ^1 Z X. 


NM 002837 


Homo sapiens protein tyrosine phosphatase, receptor type, B (PTPRB), mRNA 


>jm 00077s 


TTomo saniens evtopbrome P4S0 snbfamilv TTT faraohirlonip acid enoirvcrenase^ 
nolvnentide 2 f CYP2J2^ mRNA 


NM_053056 


Homo sapiens cyclin Dl (PRAD1 parathyroid adenomatosis 1) (CCND1), 
mRNA 


NM_0 12090 


Homo sapiens microtubule-actin crosslinking factor 1 (MACF1), transcript 
variant 1 mRNA 

V (XX XLXXXL- X ^ X llXvi li L 


NM 017625 


Homo sapiens intelectin (ITLN), mRNA 


>J1VT 01 


TTnmn com' f^rn c 'Fir % r\1"i"n ( ct\\ 1 c\ rrf^n 1 ^Ww\x\c\Cfe^x\ (\c\xy\s\xy\ cc\y\\ , a\"Y\\x\C! \f*c , \\x\\ 0 rVmoolin^ 

XXKJIUKJ oaUlullo 11L/U1I11 ^L/^JllclgClx/ 11 UI llUJ^C-ll VxUllKxXJLJ. ^V-IXXL<xXXXXXXg 1\j\s\,LHJ ^XXLXC»lJXXXXy 

fFPN?^ rransrrint variant SIV^ mRTsTA 

^X V^XNZ*y, LX CXXXoC/X XJLJ t VCLXX<XXXL O V J, i X JJL VX > XX 


NM 01 5S3S 

X > XYX \/ X ~J O «J O 


T-Tomo saniens fieolin rnollacren/fibrinoo'en domain nontaininp" lentin^ 9 rimieolin^ 

XXVJ111U OClkJXV^XXO XX^VJXXXX V^wVJlICL^^XX/ XIL^X lllW^^ll \X-WXXXCtXXX ^ViXXLCXXXXXXX^ X^^LXXX^ ^XXLX^/^JXXXX^ 

(FCN2), transcript variant SV2, mRNA 


NM 015837 

X 1 XYX \J X O / 


TTomo saniens fieolin roollap^en/fibrinocren domain eontaininp" lectin^ 2 Trnieolin^ 
(FCN2), transcript variant SV1, mRNA 


NM 002003 


TTomo saniens ficolin fcollaffen/fihrinocen domain containino - ^ 1 rFCTNTI^ mRlSTA 

11V111W llwV/1111 t wViXUgVii/ XJ.UX XXlVgVi.1 VXV/AXXCi.iiX VV/XXtUIXiXXXg 1 X \X V_y*X i X J } X±J-i-X^_L ^ i. 


NM 016327 


Homo saniens ureidonronionase beta fTJPR 1^ mRNA 

XXUXllW OUUXVXXU wlX VXU.V/L/X \jpXV/XXUkJ KJ\~> LC4. 1 LJA JU» X liLLVi. 11 V 


NM_016328 


Homo sapiens GTF2I repeat domain containing 1 (GTF2IRD1), transcript 
variant 1 mRNA 

T UXXUXXL X, XXXIVX 1i X. 


NM_004108 


Homo sapiens ficolin (collagen/fibrinogen domain containing lectin) 2 (hucolin) 
CFCN2"> transcrint variant SV0 mRNA 

IX > — ' J. T J 5 XXU.XXLJVX X|J»< VUlllUlt KJ Y V/, 1XJULVX >X V 


NM 002318 

XNXVX \J \J i-i~J X o 


Homo saniens 1 vs vl oxidase-lilce 2 n,O^CT<2^ mRTSTA 

XXv/lXXW OllL'XvXXO ±J[ ijjf ± v/VXUCXijv XXXV.V yXJV/^iXjA/yj X X iXVX l -i. Jl 


NM_130396 


Homo sapiens WNT1 inducible signaling pathway protein 3 (WISP3), transcript 
variant 2 mRNA 

V CXX XC4.XX L m ^ XliXvi ^ x x 


NM_003880 


Homo sapiens WNT1 inducible signaling pathway protein 3 (WISP3), transcript 
variant 1 mRNA 

V Ul XCXXXL X , XXXJLVX. 1 A. X 


NM 003881 


Homo sapiens WNT1 inducible signaling pathway protein 2 (WISP2), naRNA 


NM 080838 

X > XYX uOUOJO 


lTnmn saniens WNT1 inHnrible sionalincr nathwav nrotein 1 r\A/T5sP1^ transerint 

XX\^XXX^» OCX A V^XXO V T X>( X X XXXWXIXl/XUXlx oXgjXXClXlllg ^JCl LXX VV CX J Lyxv-»L.V^XXX X ^ YV XLJX X l«X Ullowl x"^ 

variant 2, mRNA 


NM 003882 


Homo sapiens WNT1 inducible signaling pathway protein 1 (WISP1), transcript 
variant 1, mRNA 


NM_000651 


Homo sapiens complement component (3b/4b) receptor 1, including Knops 
blood group system (CR1), transcript variant S, mRNA 


NM_000573 


Homo sapiens complement component (3b/4b) receptor 1, including Knops 
blood group system (CR1), transcript variant F, mRNA 
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NM_006069 


Homo sapiens murine retrovirus integration site 1 homolog (MRVI1), transcript 
variant 1, mRNA 


NM_130385 


Homo sapiens murine retrovirus integration site 1 homolog (MRVI1), transcript 
variant 2, mRNA 


NM 018492 


Homo sapiens T-LAK cell-originated protein kinase (TOPK), mRNA 


NM_002462 


Homo sapiens myxovirus (influenza virus) resistance 1, interferon-inducible 
protein p78 (mouse) (MX1), mRNA 


NM 015920 


Homo sapiens ribosomal protein S27-like (RPS27L), mRNA 


NM 016183 


Homo sapiens ribosomal protein, large, PO-like (RPLP0L), mRNA 


NM 080746 


Homo sapiens ribosomal protein LlO-like (RPL10L), mRNA 


NM 032236 


Homo sapiens FLJ23277 protein (FLJ23277), mRNA 


NM 032784 


Homo sapiens thrombospondin (FLJ14440), mRNA 


NM_080731 


Homo sapiens intermediate filament-like MGC:2625 (DKFZP5 8612223), 
transcript variant 3, mRNA 


NM_080730 


Homo sapiens intermediate filament-like MGC:2625 (DKFZP5 8612223), 
transcript variant 2, mRNA 


NM 015945 


Homo sapiens ovarian cancer overexpressed 1 (OVCOV1), mRNA 


NM 018018 


Homo sapiens solute carrier family 38, member 4 (SLC38A4), mRNA 


NM 022451 


Homo sapiens AD24 protein (AD24), mRNA 


NM 020830 


Homo sapiens phosphomositide-binding protein SRI (FENS-1), mRNA 


NM_033630 


Homo sapiens SCAN domain containing 1 (SCAND1), transcript variant 2 
mRNA 


NM_0 16558 


Homo sapiens SCAN domain containing 1 (SCAND1), transcript variant 1 
mRNA 


NM_015438 


Homo sapiens intermediate filament-like MGC:2625 (DKFZP5 8612223), 
transcript variant 1, mRNA 


NM 007371 


Homo sapiens bromodomain containing 3 (BRD3), mRNA 


NM 005104 


Homo sapiens bromodomain containing 2 (BRD2), mRNA 


NM_005031 


Homo sapiens FXYD domain containing ion transport regulator 1 
(phospholemman) (FXYD1), transcript variant a, mRNA 


NM_021902 


Homo sapiens FXYD domain containing ion transport regulator 1 
(phospholemman) (FXYD1), transcript variant b, mRNA 


NM_014164 


Homo sapiens FXYD domain-containing ion transport regulator 5 (FXYDS) 
mRNA 


NM 002463 


Homo sapiens myxovirus (influenza virus) resistance 2 (mouse) (MX2), mRNA 


NM 014577 


Homo sapiens bromodomain containing 1 (BRD1), mRNA 


NM_021004 


Homo sapiens peroxisomal short-chain alcohol dehydrogenase (humNRDR) 
mRNA 


NM_020399 


Homo sapiens PDZ/coiled-coil domain binding partner for the rho-family 
GTPase TC10 (PIST), mRNA 


NM 017935 


Homo sapiens hypothetical protein FLJ20706 (BANK), mRNA 


NM 018244 


Homo sapiens chromosome 20 open reading frame 44 (C20orf44) mRNA 


NM_016100 


Homo sapiens N-acetyltransferase 5 (ARD1 homolog, S. cerevisiae) (NATS) 
mRNA 


NM 016045 


Homo sapiens chromosome 20 open reading frame 45 (C20orf45), mRNA 


NM 007363 


Homo sapiens non-POU domain containing, octamer-binding (NONO), mRNA 


NM 002438 


Homo sapiens mannose receptor, C type 1 (MRC1), mRNA 


NM 015092 


Homo sapiens PI-3-kinase-related kinase SMG-1 (SMG1) mRNA 


NM 018993 


Homo sapiens RAB5 interacting protein 2 (RIN2), mRNA 


NM_080841 


Homo sapiens protein tyrosine phosphatase, receptor type, A (PTPRA), 
transcript variant 3, mRNA 


NM 080840 


Homo sapiens protein tyrosine phosphatase, receptor type, A (PTPRA) 
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transcript variant 2 5 mRNA 


NMJ)02836 


Homo sapiens protein tyrosine phosphatase, receptor type, A (PTPRA), 
transcript variant 1, mRNA 


NM 024832 


Homo sapiens RAB5 interacting protein 3 (RIN3), mRNA 


NM 023915 


Homo sapiens G protein-coupled receptor 87 (GPR87), mRNA 


NM_003029 


Homo sapiens SHC (Src homology 2 domain containing) transforming protein 1 
(SHCl),mRNA 


NM 018490 


Homo sapiens G protein-coupled receptor 48 (GPR48), mRNA 


NM_0 16020 


Homo sapiens homolog of yeast mitochondrial transcription factor B (mtTFB), 
mRNA 


NM 014475 


Homo sapiens dihydrodiol dehydrogenase (dimeric) (DHDH), mRNA 


NM 006065 


Homo saniens sienal-reeulatorv nrotein beta 1 (SIRPBl^ mRNA 


NM 005527 


Homo saniens heat shock 70kD nrotein 1-like (HSPAIT,^ mRNA 


NM_004648 


Homo saniens nrotein tyrosine nhosnhatase non-recentor tvne substrate 1 
(PTPNSl),mRNA 


NM_004480 


Homo sapiens fucosyltransferase 8 (alpha (1,6) fucosyltransferase) (FUT8), 
mRNA 


NM 003667 


Homo sapiens G protein-coupled receptor 49 (GPR49), mRNA 


NM 130434 


Homo sapiens dipeptidylpeptidase 8 (DPP8), transcript variant 1, mRNA 


NM 017743 


Homo sapiens dipeptidylpeptidase 8 (DPP8), transcript variant 2, mRNA 


NM_002122 


Homo sapiens maj or histocompatibility complex, class II, DQ alpha 1 (HLA- 
DQAl), mRNA 


NMJ)06442 


Homo saniens DR1 -associated nrotein 1 (negative cofactor 7 alnha^ (TYR AP"H 
mRNA 


NM_080918 


Homo saniens deoxvjnianosine kinase TF)GTIOTC^ transrrint variant 9 mirlear 
gene encoding mitochondrial protein, mRNA 


NM_080917 


Homo Saniens deoxvonanosine kinase H^CtTTOTO transrrint variant ^ nnrlrar 

gene encoding mitochondrial protein, mRNA 


NM_080916 


Homo saniens deoxvffuanosine kinase n^CiTTOTO transrrint variant 1 mi^lpjir 
gene encoding mitochondrial protein, mRNA 


NM_080915 


Homo saniens deoxvsuanosine kinase fDGIJOJO transcrint variant ^ nnrlear 
gene encoding mitochondrial protein, mRNA 


NM_001929 


Homo saniens deoxvenanosine kinase fDGTTOK^ transrrint variant 4 nnrlrar 

AAViiiv ou^ivii^ vj-v/va/vjt ^ uuiiuoiiiv xvxxxoo^/ ^ J — ' VJ W JLV. J ^ LJL dlxo^i. L VCU.ld.xxL", 11 LIL/ ICdl 

gene encoding mitochondrial protein, mRNA 


NM 080815 


Homo saniens collacren tvne XTTT alnha 1 (C^OT 1^A1^ transrrint variant 1Q 

^ J-WJ.xxv-/ OM.jjj.v-/XJ.Lj VV^XXCXg^XX, L.jfiyv^ ^rVXXJL, ClljJllCl X \^\w/V_/J_/l Jrvi ^, LI dlloL/I J.jJL Vdlldlll X 27 , 

mRNA 


NM 080814 


Homo saniens collagen tvne XTTT alnha 1 (OOl l^Al^ transrrint variant 1 R 
mRNA 


NM_080813 


Homo saniens collaeen tvneXTII alnha 1 fCOL13A 1^ transrrint variant 17 

AJ-wx**v um^j.viiu WAlugCllj *Jr VXXX_, CXXIJXXCX. X ^WIjI Jill J , Li ClllOOJL 1JJL V Cli ICLLl L X / , 

mRNA 


NM_080812 


Homo sapiens collaeen tvoe XHT alt>ha 1 fCOL13Al^ transerint variant 16 
mRNA 


NMJ380811 


Homo sapiens collaeen tvoe XIII aloha 1 fCOL13Al^ transorint variant 1^ 
mRNA 


NM 080810 


Homo Saniens COllaffen tvne XTTT alnha 1 (OCi\ 1^A1^ transrrint variant "\A 

XXV7UAV ^"r v^vxxcxg^xi, L^y^it/ -/vJJLX, CXXjJxid x ^v/xj1 Jril ^, LlcllxoL/X iUL V CtJ. IdllL X*t, 

mRNA 


NM_O80809 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 13, 
mRNA 


NM_080808 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 12, 
mRNA 


NM_080807 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 11, 
mRNA 



216 



WO 03/074654 



PCT/US03/05028 



NM_080806 I Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 10, 





mRNA 


NM_080805 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 9, 

rrfRNA 


NM_080804 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 8, 


NM_080803 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 7, 
rnRNA 


NM_080802 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 6, 

mTJNA 

lllJLviNXi. 


NM_080801 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 5, 

rrTRNA 

IILC\JL>jrV. 


NM_080800 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 4, 

rnRNA 

XLUSJS\£\. 




nomo sapiens conagen, rype yvlii, aipna l ^uujli 3J\l J, transcript variant 3, 
mRNA 


NM_080798 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 2, 
mRNA 


NM_005203 


Homo sapiens collagen, type XIII, alpha 1 (COL13A1), transcript variant 1, 
mRNA 


NM 004395 


Homo sapiens drebrin 1 (DBN1), transcript variant 1, mRNA 


NM 080881 


xiuiiiu jsdpiens ureurin i ^ujjin i j, Transcript variant z, mKJN A. 


NM_080792 


Homo sapiens brain-immunoglobulin-like molecule with tyrosine-based 


XN1VJ. V/OV/O 1 \J 


xiomo sapiens signai-reguiatory protein Deta z ^oJJxJrrJZJ, transcript variant 2, 
mRNA 


NM 018556 


xxuiiiu aapiciitj &igxiai-ic^uiciLury protein ueta z ^oijtvJroz^, transcript variant l, 
mRNA 


NM_000787 


Homo sapiens dopamine beta-hydroxylase (dopamine beta-monooxygenase) 
(DBH) mRNA 

y^jU'JL/X J. f ^ li.JJ.Vi ^iJ. a. 


NM 080426 


Homo sapiens GNAS complex locus (GNAS), transcript variant 2, mRNA 


NM 080425 


xauiiiu oapiciib vjin^vo complex locus ^vjtn/\oj, transcript variant J, iTiiviN/v 


NM 000516 


Homo sapiens GNAS complex locus (GNAS), transcript variant 1, mRNA 




xiomo sapiens novel rvou -containing protein (Wo-o), mKJN A 


NM_080926 


Homo sapiens hypothetical protein similar to KIAA0187 gene product 


NM_080924 


Homo sapiens hypothetical protein similar to CGI-67 protein (LOC91219), 

mR7\TA 

I1ITV1N JTV . 


NM_080925 


Homo sapiens hypothetical protein similar to topoisomerase (DNA) III beta (H. 

qarri pn (J OP 1 7009 (Y\ mPATA 


NM_080914 


Homo sapiens asialoglycoprotein receptor 2 (ASGR2), transcript variant 3, 


NM 080913 


xauinu aapiens abiaiogiycoprotem receptor z ^/vo^xvZ J, transcript variant Z, 


NM 080912 


-L-Luiiiu £>apiciit> abiaiugiyooproLcm receptor z ^/voijrivzj, transcript variant xiz , 
mRNA 


NM_001181 


Homo sapiens asialoglycoprotein receptor 2 (ASGR2), transcript variant 1, 
mRNA 


NM 001671 


Homo sapiens asialoglycoprotein receptor 1 (ASGR1), mRNA 


NM 005065 


Homo sapiens sel-1 suppressor of lin-12-like (C. elegans) (SEL1L), mRNA 


NM J) 14978 


Homo sapiens VPS 10 domain receptor protein SORCS 3 (SORCS3), mRNA 


NM 015230 


Homo sapiens centaurin, delta 1 (CENTDH, mRNA 
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NM 052868 


Homo sapiens immunoglobulin superfamily, member 8 (IGSF8), mRNA 


NM 032782 


Homo sapiens hypothetical protein FLJ14428 (TIM3), mRNA 


NM 032309 


TTomo' <?anipn<x filirnninsnme 2. onen rpadinj? frame 9 fC!2orf9i mRNA 

xx\jxxx\j o ci [_/ 1 1 1 .r> vvjljli. vjaiivjovj'iiiv' x< \jij\sxx ivauiixg ±xu,xxx\s *s \\~>£*\jxxj jlijllvj.^izjl 


NM 021625 

A>|AYJL V^lU«w' 


TTomo saniftTis transient rpppntor notpntial cation channel siihfamilv V mpmhpr 

\.WJXXX\J OtAL-/ J-V^li.i3 LJL CIA JLQ JLv>ll L X UUwp IU1 VJ \J LV_/JA LACAJ. V/UL1W11 WXXCtX XllVlj O IA Lv A CIA IAJ. l^y V , J.1AV_/1J.1L^ V-A 

4 (TRPV4), mRNA 


NM 020960 


TTomn <5ar>ipn<3 G nrofpin-poirnlpd rpppntor 107 fGPR107^ mRNA 


NM_024503 


Homo sapiens human immunodeficiency virus type I enhancer binding protein 3 
(HTVEP3") mRNA 

\ JLJLJL V J — /JL *J J, J.XAJLXJL 1 3k 


NM 024112 


Homo sapiens chromosome 9 open reading frame 16 (C9orfl6) 5 mRNA 


1NJLVA \J 1 X -si* 


TTrvmo Q£iT"\ipr>Q tVhocnTioli'HciQP Tipts* 1 i tVHoqi^Ii 0111 oQirirlp-cr^ppi tip i fT*T 1 i 

A JLvJlJ-lvJ odjpivvllo J^llvJo^JlllJll| : Jdat' V-,j UC/ld 1 v J^±l\j»OJ^ll\Jl±lvJQl 11 Lit; o L/t/L/lJLlV^ JL_/V-/J_> 1 

mRNA 


NM 079481 


TTrvmn ctmipnc A T-^-f^r A T?TTf~j)— f~T AP anl^rvrri n TF k_ r\p , ^1 anrl -r\1 F'l^cTriTi 1t nm o 1 rrv t 

AlwlllvJ odJJlCllo ATdLxJL VJjTjJL X\JLAV_7~VJ J ^\_L ? dlllvj'l 111 IvvJJVvdl dllvA jJlvvJVoll ill JLlUJ.llvJJ.vJgy 

tlomain Q-pontai nine nrotpin ^ f AT? AP^^ mT?7\TA 

VJ-vJllldlllO wvJllLdllllllg UlvJUdli J ^z^JT\_Ti_L —> J} 11 ALVA > il 


NM_021634 


Homo sapiens leucine-rich repeat-containing G protein-coupled receptor 7 
fl" OR 1} mRNA 


NM 013305 

-L > 1VJL \J X J *J\J *J 


TTomn ^anipn^i ^ia1v1iran^fpra<2P tfalnha-^ 8-no1vQia1vrran<3fpra<3p^ fSlTATRT-^ 

mRNA 


NM 019069 


Homo sapiens WD repeat domain 5B (WDR5B), mRNA 


NM 016179 


TTnmo ^flnipn<? tran ^ipnt "rpfipntoi" nofpntial nation nhannpl Qnhfamilv mpmhpr 

4 (TRPC4), mRNA 


NM 016592 

a > avjl viu^y^ 


TTomo ^anipn 5 ? ONAS? nnmnlftx loon^ ^GNASl^ tran^r.ri'nt variant A mRNA 


NM 014007 


Homo sapiens zinc finger protein 297B (ZNF297B), mRNA 


NM 019471 


TTr\Tnr» crmiPTic francipnt Vf^cf^T^tnr T^ntf^T^ifiti] c^ti r\~r\ r , TicnriTi< : »1 cttT^i^VityiiIaa mpmKpr 

JLlvJlllVJ OdJJlvvllo tl CUlOlvvlll 1 vvvvC jJ tvJl l^JvJUC-llUldl l/£lllvJll vvlldllllC'l, o LiUldlllllji' v_ ? lllClllUCl 

5 (TRPC5), mRNA 


NM 0194S9 


Jl-vJlllvJ od|JlCllC> LldllolvJ^d-oC vJl 11JU1C1 llllLLlUIlvJllUllctl I11C1I1UI dllC O llUlllUlvJ^ jl> yyVdalj 

(TIM MSB), mRNA 


NM 004621 


TTomo Qflnipn<3 tran <?ipnt Tpppntot* nofpntial nation pTiannpl QiiHfamilv mprnV^PT* 

XXVJlllvJ OdJ^Jlt'llO Ll CUlOlC/llL 1 v^vvvv^J UvJl jL/VJ L^J-lLldl VvdUlvJll vvlldllllVvlj OU-LJJLdlllllj' V_^ 5 lllt'lllUVvl 

6 TTRPC6) mRNA 


NM_003304 


Homo sapiens transient receptor potential cation channel, subfamily C, member 
1 TTRPCD mRNA 

X ^ X X VJL X J} X X JUL VJL > JTx. 


NM_002124 


Homo sapiens major histocompatibility complex, class II, DRbeta 1 (HLA- 
DRBn mRNA 

1 ^ 1 X ■ J JL f, 1 1 1 1 X 1 > / V 


NM 000972 


Homo sapiens ribosomal protein L7a (RPL7A), mRNA 


NM 1^0^84 

1N1VJL IJvJ O'-f 


TTomn cQm' F^ri q fTiTff* nrimp rpn^iir pyahii r*1 q/^ 1 ^TTT? 1-^^^ 1 ^ frciTi cr*t*ii"\t xrc\x~\ ant f\ 

XXXJXXXKJ odJJlCllo tlllVvt' JJ11111C- lC|Jdll CA-VJllLAv^lvvdoC 1 ^iJAJbyVl J } LI dllovvl 1JJL VdlldllL VJ, 

mRNA 


NM_033627 


Homo sapiens three prime repair exonuclease 1 (TREX1), transcript variant 2, 
mRNA 


NM_032166 


Homo sapiens three prime repair exonuclease 1 (TREX1), transcript variant 5, 
mRNA 


NM 024996 


Homo sapiens mitochondrial elongation factor G (EFG1), mRNA 


NM 03^629 


JTlvJlllvJ OdJJlCllS> L111CC pillllC ICJJdll CA.vJIlUL'lCdoC 1 v X JLVL-V./V 1 J , Udllovvlipi Yd! JLdllL 

mRNA 


NM 033628 


TTomo satnipn*? thrpp nrimp rpnair PXom]p1pa«?p 1 rTTRTi'^l ^ tran sprint variant ^ 

XX\JXXX\J OdUJX\sXXO UiiV^O JJJ.IJ.11^/ X^>VJtXXL ^yvVJJLXUI.vvlC'ClDVv 1 ^ X IVJUYV X J 5 UL dlloVvll|Jl< Vdlldllt ~J ; 

mRNA 


NM 016381 


Homo sat)iens three nrime renair exonuclease 1 TTREXl^ transcrint variant 1 
mRNA 


NM 031892 


Homo sapiens SH3-domain kinase binding protein 1 (SH3KBP1), mRNA 


NM 003960 


Homo sapiens N-acetyltransferase 8 (camello like) (NAT8), mRNA 


NM 021093 


Homo sapiens peptide YY, 2 (seminalplasmin) (PYY2), mRNA 


NM 021092 


Homo sapiens pancreatic polypeptide 2 (PPY2), mRNA 


NM 021190 


Homo sapiens polypyrimidine tract binding protein 2 (PTBP2), mRNA 


NM 013998 


Homo sapiens tachykinin, precursor 1 (substance K, substance P, neurokinin 1, 
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neurokinin 2, neuromedin L, neurokinin alpha, neuropeptide K, neuropeptide 
gamma) (TAC1), transcript variant delta, mRNA 


NM_013997 


Homo sapiens tachykinin precursor 1 fsubstance K substance P npnmlrinin 1 
neurokinin 2, neuromedin L, neurokinin alpha, neuropeptide K, neuropeptide 
gamma) (TAC1), transcript variant gamma, mRNA 


NM_013996 


Homo sapiens tachykinin, precursor 1 (substance K, substance P, neurokinin 1, 
neurokinin 2, neuromedin L, neurokinin alpha, neuropeptide K, neuropeptide 
gamma) (TAC 1 ), transcript variant alpha, mRNA 


NM_016235 


Homo sapiens G protein-coupled receptor, family C, group 1 , member B 
(GPRC5B), mRNA 


NM 004630 


Homo sapiens splicing factor 1 (SF1), mRNA 


NM 000230 


Homo sapiens leptin (obesity homolog, mouse) (LEP), mRNA 


NM_003185 


Homo sapiens TAF4 RNA polymerase II TATA box bin din q nrotein fTRPV 
associated factor, 135 kD (TAP4), mRNA 


NM_003182 


Homo sapiens tachvkinin, precursor 1 (substance K substance P nenmlrinin 1 
neurokinin 2, neuromedin L, neurokinin alpha, neuropeptide K, neuropeptide 
gamma) (TAC1), transcript variant beta, mRNA 


NM 002772 


Homo sapiens protease, serine, 7 (enterokinase) (PRSS7), mRNA 


NM_005857 


Homo sapiens zinc metalloDroteinase (STE24 homolog veasf* (7MP^TF?zn 
mRNA 


NM_006103 


Homo sapiens WAP four-disulfide core domain ? rWFDP?^ tranQpnW x/^t-mnt 1 
mRNA 


NM_080736 


Homo sapiens WAP four-disulfide core domain 2 fW"FDP2 > > transrrint variant ? 
mRNA 


NM_080735 


Homo sapiens WAP four-disulfide core domain 2 (WFDC2) transcript variant 5 
mRNA 


NM_080734 


Homo sapiens WAP four-disulfide core domain 2 (WFDC2) transcript variant 4 
mRNA 


NM_080733 


Homo sapiens WAP four-disulfide core domain 2 (WFDC2), transcript variant 3 
mRNA 


NM 021197 


Homo sapiens WAP four-disulfide core domain 1 (WFDC1), mRNA 


NM_007128 


Homo sapiens pre-B lymphocyte gene 1 (VPREB1), mRNA 


NM 006373 


Homo sapiens vesicle amine transport protein 1 (VATI), mRNA 


NM_003105 


Homo sapiens sortilin-related receptor, LfDLR class) A reneats-containinp 
(SORL1), mRNA 


NM 020777 


Homo sapiens VPS 10 domain receptor protein (SORCS2), mRNA 


NM 052918 


Homo sapiens VPS 10 domain receptor protein SORCS 1 (SORCS1), mRNA 


NM_022553 


Homo sapiens SAC2 suppressor of actin mutations 2-like (yeast) (SACM2L), 
transcript variant 2, mRNA 


NM_004843 


Homo sapiens class I cytokine receptor (WSX1), mRNA 


NM_080564 


Homo sapiens SAC2 suppressor of actin mutations 2-lik-p fvea<rh ACA/r?! } 
transcript variant 1, mRNA 


NM_006711 


Homo sapiens RNA binding protein SI serine-rich domain n^TvTP^I ^ trpm<zrri*nt 
variant 1, mRNA 


NM_080594 


Homo sapiens RNA binding protein SI serine-rich domain fRNPSM tranQprint 
variant 2, mRNA 


NM_1 00486 


Homo sapiens WW domain-containing adapter with a coiled-coil region (WAC), 
transcript variant 3, mRNA 


NM_1 00264 


Homo sapiens WW domain-containing adapter with a coiled-coil region (WAC), 
transcript variant 2, mRNA 


NM_0 16628 


Homo sapiens WW domain-containing adapter with a coiled-coil region (WAC), 
transcript variant 1, mRNA 
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NM 005701 


Homo sapiens RNA, U transporter 1 (TRNTJT1), mRNA 


NM 014810 


Homo sapiens centrosome-associated protein 350 (CAP350), mRNA 


NMJU3325 


Homo sapiens KIAA0943 protein (Apg4B), mRNA 


NM 020235 


Homo saniens bobbv sox homoloe: (Drosonhila i fBBXi. mRNA 


NM 019118 


Homo sapiens hypothetical protein RP4-622L5 (RP4-622L5), mRNA 


NM 016312 


Homo saniens WW domain bindine - nrotein 1 1 rWBPl 1^ mRNA 


NM 018706 

JL i XYX v 1 U / \J\J 


Homo saniens KIAA1630 nrotein (XIAA1630") mRNA 


NM_080599 


Homo sapiens regulator of nonsense transcripts 2 (RENT2), transcript variant 1, 
mRNA 


NM_015542 


Homo sapiens regulator of nonsense transcripts 2 (RENT2), transcript variant 2, 
mRNA 


NM 002911 


Homo sapiens regulator of nonsense transcripts 1 (TRENT 1), mRNA 


Tsnvr oo?R33 

L\ 1VX UUil O J J 


TTrvmn Qcmiptic tirntpm h/rncinp rVhncnViatacp n Pin ~TPr* Rntnr rvnp 0 f~P r T r Pr\TQ 1 

XXU11HJ oClJJICllo JJHJlC/111 Ljrl\JolllC< 1HJX1 ~X JJ IAJ1 Lj jJt' -S \JL XX L^i-SJy 

mRNA 


NM 080^89 


TTnmn 5HT1IP1IS ni~n fpiTi tvrrwinp "nbnsnrifitasp nrvn-rpppntrvr tvnp 7 fPTPr\r7 1 

XXU111U od-L^iC'llo JJ1 U Lt/111 LjrHJOlllt' L^lJ.^JoLyilCll.ClOt'j llUil 1 v_'\-/^lj LU1 LjfjyC/ / ^X XX XN / 

transcript variant 3, mRNA 


NM OROSSR 

1N1VX uOuJOO 


TT^TTir* canipnc TYmtpin t\rrp^ cm p» T^TincrVhcitcicp -n f"\n _rpp pnfnr t\mp 7 f"PHr"P"W7 i 

XxUlllU oaUlCllo LXLUL.C<111 Ljrl U£>111C JLJllUopilCtUxoC/} 1HJ11 X C/V^C-jJ lAJi Ijf j-JC / ^1 X X XN / J, 

transcript variant 2, mRNA 


IN lVx__U O -J Z 


xxuiriu octpieiio piuiciix lyiuoiixc pxiubpiiciLcibc, iiuii-icucpLui type / iriN / 
transcript variant 1, mRNA 


IN1V1 VJyJ/yJDy 


jcxuixiu odpiciio piuiciii Lyiuoiiic piiUopiidLd£>c 5 iiuii-i cocpiui uypc j6 1 ^X XX 1nZ,1^ 3 

mRNA 




1— Tfvmn cqt*\i c Tvrntpm t"\rtT"icin p* nnocWnatfiQiP Tinn-TPPPntnT i^/r^f* 1 1R i nrp in _ H f^Ti a/p^H i 
X XLJI11U ISClJJlC'llo JJUJICIIX tyL ^JolllC/ LJ110ojJlJlClLClc5C' 5 11VJ1X JL C-V^C'JJUJX LjfjJC' XO ^UXCllIl VXCIIVCLI^ 

(PTPN18), mRNA 


"NTM" 005401 

1N1VX VyV/.J'-frV/ 1 


XXL/ilnj oa^iciio jji \j l&xxx LjfXUoixit^ u^iiwojLJiiciLciot j iivjn i v^V-'V^jj iui ty Lyw x*-r yx xx x> x*-ry 5 

mRNA 


NM 0098^5 

X>(XVX v/vZ»OJ J 


T-T rvmn cjitmptiq tirntpin iS/rnQinp t\ n n onri ^ c p ti r^n -rppp'ntnf 1~\/t\p 1 9 ^T-^T^PTnJ 1 9 i 

XAWXI1AJ odJJlt'JLJLo jJlVJ'Lt'XlX tjr 1 V-Folllt? LJJLlWojJllCl.LClot'j llUli. J. t^V^t^L^ LVJX ty Lyt^ X^ ^X XX X> x^J 9 

mRNA 


"MM 0806&S 


TTr\TYir\ enni p*yi c m"r\f p»in "pirrriiCiTiP* nTir^cnVipt^QP* nrrn-i^r^rvtYvr 'hrr\P > 1 ^ ^ APO- 1 /f^TiQ^ 

XT.U1I1U OCtLJlCllO JLJl viLClll LyiUC>lIlC/ JLJllUo JJlldLCloC, I1\J11 _ X C^CJJLwX LJ'LyC' X J ^ATU l/v>L/7J 

(Fas)-associated phosphatase) (PTPN13), transcript variant 4, mRNA 


NM 080684 


TTnmrv Qnni pti q "nrntpin i~vTri<3inp nTinQnlTnt^ cp nnn -tpppntnf tvnp 1 ^ f APO~1 / r~^T)0 S 

XXUIJLHJ oCtJ-JJLtXJLo JJlULwlll t^IVJOlllt^ JLJ 1 ±\J o jJllCt L CI Ot^ ? llvJll lt/Vvt^JJLVJX Lj'LJt 1 J ^^xX W~ X / V-'X-/^ w» 

(Fas)-associated phosphatase) (PTPN13), transcript variant 3, mRNA 


NM 080683 

X >t XYX VOvUO J 


TTnTTio ^aTiipTT? "nrntpin tvTfwinp "nTinQnnatflQp n nn -Tpppntor* tvnp 1 ^ ^ APO-1 /(^T^OS 

(Fas)-associated phosphatase) (PTPN13), transcript variant 1, mRNA 


NM 080601 

J. N ±VX wOUUU X 


1— T/^m n cQm ^ti q nTT^tpiTi t\n*AQinp nnncnnflfn cp n nn -Tpppntnt* hmp 1 1 i P 1 'P~NT 1 1 i 

XJUJllJLO OdlJlC'IXo UiULC'lll LyiLjailXt/ LJllVJoJjllClLClOtPj 11U11 1 CL/CU Lxji. LjUC X X \JT X JTX>i 1 1 lj 

transcript variant 2 ? mRNA 


NM 009834 

x^xvx vyvyx/OJ*-r 


TTpiTnn csmipTiQ "nt*ntpiTi tvTTicinp n Vi cnli q tc\ c p» Tmn-rppptifnr hmp 1 1 /^T^nrPTvTI 1 i 

XXU111U o<XJLJlt/llo JLJ1VJLC/111 ty X^JollXC LAllUoJLyilCLLCloC/, 1HJ11 - ! CL/CjJLVJX LyjJt; X 1 \^X XX X>J X X^ ? 

trfm^pfint vpfiant 1 mT^TsTA 

Li, 1JJL VCLllcXilL X 3 llXXVl^ZV 


NM_006399 


Homo sapiens basic leucine zipper transcription factor, ATF-like (B ATF), 
mRNA 


NM_006709 


Homo sapiens HLA-B associated transcript 8 (BAT8), transcript variant 
N(T36/G9fl mRNA 


NM 033177 


Homo sapiens HLA-B associated transcript 4 (B AT4), mRNA 


"NTM" 004639 


XT.UlI.lU bdpiCllo r±\-ir\rS-> dboUL-ldLCU. lldlloOxipL J ^D/il D J } LI dlloUl 1LJL VdllciIlL 1, 

mRNA 


NM 080703 

X > XYX UUu / V/ w» 


Rnmn Qatiipnti TTT A-"R a«jc:npintprl tranc print ^ fRAT^ tran<5pri"nt variant ^ 

11U111U odJJlCllo IIX/PV ±J clooVJ^lctUCLl LXctlloUl IIJ t -J I XJix X J y ? LX Cilia C/l IJJt VCtlldllL J, 

mRNA 


NM_080702 


Homo sapiens HLA-B associated transcript 3 (BAT3), transcript variant 2, 
mRNA 


NM__004638 


Homo sapiens HLA-B associated transcript 2 (BAT2) ? transcript variant 2 5 
mRNA 


NM 080686 


Homo sapiens HLA-B associated transcript 2 (BAT2), transcript variant 1 3 
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mRNA 


IN ivx__U KJH- OH- u 


TJnmr\ ccinipnc TTT A ciccnpici+pH i~rar\ cprint 1 |R AT1^1 trfmcnrmf Vfifiant 1 
XxUIIlU odpiCIlb XlJLf/A.-lJ dtJoUUldLCU LI 0.11001 XLyL 1 \^U/i X l^j LldllblvIlDL VdlldllL 1 3 

mRNA 


inivx__uou j y o 


"U'nm 0 cQmVnc TTT A-"R aQcopiatpH tranQPrint 1 fT^AT'l^ tran<3 print variant 9 

XTXUlIlU odpiCIlo XxX-z-fT^-IO aobULldlCU LI dllowl 1JJ L 1 v^X-J^TY X 1 J, LldlloV/llUL VdlldllL Z,, 

mRNA 


KTA/T 0R07Q7 
rNivx uou / y i 


TTo-mo qqi-\i p>n c Hpatli acQOpiatprl tran<sprinti on faotor 1 fT) A ' T W 1 ^ tranQprint variant 
XxUIIlU fc>dpiCIlo LICdLIl abbUllalCU LldlloeiipLiuii xcxv^ lvji 1 ^L7rv.ir l Lldlloi^liUL VdlldllL 

J 5 1 1 XXVX N XV. 


NM_080796 


Homo sapiens death associated transcription factor 1 (DATF1), transcript variant 

9 rnR~NTA 

Z, IIJLLvl > JrY 


NM_022105 


Homo sapiens death associated transcription factor 1 (DATF1), transcript variant 

1 , iiiivrN A 


NM 021080 


Homo sapiens disabled homolog 1 (Drosophila) (DAB1), mRNA 


NM 0S0760 

XN1VX UOU / Uu 


TTomo «ani pn<5 rlapriQiSiinn 1 nomolocr f T~jro«3onrii1a 1 fDAC^TTi tran sprint variant 9 

XXvJlliW odjJXC'llo U-dvl loll 111 1VX lHJXXHJXUg ^J_^l \J &\J 11L1CI J 1 LX alloUl 1 IJ l> Vd.XXc4.XJLt Z*, 

mRNA 


"MM 0K07^Q 


TTmnn QanipnQ H a p Vi qTii inrl linmnlncr fTVrociorVl'iila^ fXt A C^TT^ fT*an<5PTi'nt variant 1 

X7XU111U odjJlCllo VldOllollUXlLl llUlliUXlJg WokJ LJ1111CX J ^L/ri\^l X / , LX CUiOvJL iLy L VdXXdXXL X. 5 

mRNA 


"MM OfLHQ? 

1N1VI uU'+jyZ- 


TTnmn ccinipnc rl ct p 11 cVmn rl Viomoloor fT"iroQOtVhi1a^ ( T~J A TT i tranQpnnt variant ^ 

X7XU1I1U OdUlC'llO LldL/llollLlllLL llUlllUlUg V^X-Vl VJoVJjJlllld J ^J_AfAAw«X X^ , LI dllolsl 1JJI VdlldXXL »J ? 

mRNA 


NMJ)05996 


Homo sapiens T-box 3 (ulnar mammary syndrome) (TBX3), transcript variant 1, 

rrVRTsJ A 


NMJ 16569 


Homo sapiens T~box 3 (ulnar mammary syndrome) (TBX3), transcript variant 2, 

lIJXvlNXx 


NM 016954 


Homo sapiens T-box 22 (TBX22), mRNA 


INIVI UOU / U i 


XT.L/II1U odpiCIlo LI11CC pilIIlC ICpdll CAUllULylCdaC A, \ X XV1_/^VZ^ ^ , Lxdllo^/IILJL VdlldllL t 5 

mRNA 


"MM" 0R0700 

1N1V1 UOU/UU 


TTnmr\ campnc tTrr^f* i"M*i m f* r , <=»T\ q i v pYnmiplMCP 9 riTT? 1-7^^9^ trancPTint Azariant ^ 
nUIIlU fadpiCIlo LIUCC pi llllC IC-pdll CA^UllU-UlCdoC jL, \ X. i\JZiJ\.Zs J 5 LldlloOIipt VdlldllL J, 

mRNA 


in ivi__u ovoyy 


XjLOIIxU odpiCIlo LlllCC pillllC ICpdll CAUllUt/lCdoC jL y X JSJZjJS^LJ^ LldlloUIipL VdlldllL Z., 

mRNA 


INIYI U 1 / JIO 


XT-UII1U OdpiCIlO LILLCC pi 1II1C ICpdll CJvVjIlLlL/lCdfaC Z, ^ X XvIi^VZ,^ , LIdll&UIipL VdlldllL J ? 

mRNA 


"MM 00790S 

INIVI UU / ^UJ 


TTrvmn cjinipnQ tTir^f* nrimp rpnair PYrtnnplpaciP 9 r r T , T?T^"5^"9 i tranQpfint variant 1 

XXUlllU odLJIVllO Llli JJ11111C lejJdll tAUllUOltaot; jL, ^ ± l\A-/y\-JL* J 5 LI dXXov-X ljj L VdlldXXL X ? 

mRNA 


INIVX UOUUJZ, 


TTomn Qflnipirs similar to vpa«;t T TttP^ variant fTrPT^Tii tran sprint variant 1 
xx*Jiii\j odLJidio oiiiiiidi iKJ ycaai i^LJXJj vaiiaiii x_> V^^J- - ,J - , /5 LXdxxooixjJL vdxxdxxi x 5 

mRNA 


7STM 09^010 

1N1VX UZOU1U 


TTnmo «ianipnc: similar to vpa^t TTnf^ variant R TPi^^T^^ tranQp.rint variant 9 
j.JAJXiivJ' aajJinis oiiiiiidi lvj jft/d&i uuiJj vdxxdxxt xj y^ux x ^jxjjy lx aiiovi x jj l vdxxdxxt ^ ? 

mRNA 


XTIVT 0R06&7 

INIVX UOUOO / 


TTotno ccini pn c cimilQT* to TTPQct T TtrF^ "^rafiaTit A fTTPT?'3A > \ tt*5^nQPT*iT>t v^Tiant 9 
X7XU111U DdLJlCIla olllllldl LU yCdOL LJpU 5 VdildllL^V \^ U I 1 -J rl ^/ , LldlloeilJJL VdlldllL z 5 

mRNA 


XTK/T 09^01 1 

xNIVX_UZO U 1 1 


XJ.U111U odJJICllo olllllldl LU yCdoL VjpiJ ? VdlldllL f\. y^J X X D ir\. J ? LldlloUlipL VdlldllL 1 5 

mRNA 


TvJA/T ORO^O 
IN xVX__U OUDjU 


XTXUII1U tsdpiCIlo t/UlldgCIl 3 LypC yVX, dipild 1 I^V^wXjI I-rV 1 J, LldlloUIipL VdlldllL 

mRNA 


TOIVT 0R069Q 

INIVX UOUUZ-.7 


TTomo ^anipnoi pollacpn tvnp "5^T alnlia 1 fC^CiT 1 1 A1 I tran<?print variant 

XX^XXXv/ OdJLfX\^XXo wVJXXd^t/llj LVJJt' VVlj dXLJXld X 1 1A1 Ij LXdXXOwXXLJt VdXXdXXl XJ y 

mRNA 


NM 001854 


Homo saniens collagen tvne XT alirha 1 TC^OT^l 1 Al i transcrint variant A 
mRNA 


NM 080791 


Homo sapiens acid phosphatase, testicular (ACPT), transcript variant A3, mRNA 


NM 001639 


Homo sapiens amyloid P component, serum (APCS), ixiRNA 


NM 080790 


Homo sapiens acid phosphatase, testicular (ACPT), transcript variant A2, mRNA 


NM 080789 


Homo sapiens acid phosphatase, testicular (ACPT), transcript variant Al, mRNA 


NM 033068 


Homo sapiens acid phosphatase, testicular (ACPT), transcript variant A, mRNA 
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NM 001649 


Homo sapiens apical protein-like (Xenopus laevis) (APXL), mRNA 


NM 014481 


Homo saniens anuiHnicVan\/^irnidinip pnrl nrmrl pa sp~likp 0 ( APVl^T 9^ -nnplpar 

gene encoding mitochondrial protein, mRNA 


NM 080649 


Homo sat)iens APEX nuclease (Ynul afunctional DNA renair eri7vmp^ ( APPX i 

■i-J-v/iiiv-/ Jr J — <-£ v JLiuwiwaov y^xxxlax lx a UAAw lawxxcxx a w lj cxxx \^xiz^y AAXC / ^ aa i j_j.zVI, 

transcriDt variant 3 mRNA 

L'JL UlAuvl Jlk/ 1/ V C4JL »^ ^ lli-LVi ^ JL Jk. 


NM_080648 


Homo sapiens APEX nuclease (multifunctional DNA repair enzyme) (APEX), 
transcript variant 2, mRNA 


NM 001641 


Homo saniens APEX nuclease fmulti functional DNA renair pn7vmpi ( APP'X^i 

XJ.V7111U OajJXVilu J- i~J~ J—i-l V. AALX.VjA\»/CAOV_/ ^XXXLXX LX A LAXXV^ XX WXXCXX J /X > XX. X vpulX V^XX/L V XXXt/ / IxTuL JL_/-/V J, 

transcript variant 1, mRNA 


NM 080839 


Homo sapiens similar to gamma-glutamyltransferase 1 (LOC91227), mRNA 


NM 080927 


Homo sapiens endothelial and smooth muscle cell-derived neuropilin-like 
protein (ESDN), mRNA 


NM 030969 


Homo sapiens hypothetical protein MGC1223 (MGC1223), mRNA 


NM 080920 


Homo sapiens gamma-glutamyltransferase -like activity 4 (GGTLA4), mRNA 


NM 021168 


Homo saniens RAR (HAS like GTPASE^ like fRART mRNA 


NMJ)80842 


Homo saniens hvnofhetical pene similar to P"annnia-cr1iitarnvltran«2fprn<ip-liVp 

vy J- AAV/ kjupiwllu Vr &VXJ.V oaaaaaaha tu gcxxxxxxxcx fcl X LA Lcxx XX y X LX CXXXo X ^X UOv llJVt 

activity 1 (LOCI 29026), mRNA 


NM_031460 


Homo saniens notassium channel subfamilv TC member 17 fTASK-4i 
(KCNK17), mRNA 


NM 033056 


Homo sapiens protocadherin 15 (PCDH15), mRNA 


NM 053283 


Homo sapiens dermcidin (DCD), mRNA 


NM 033518 


Homo sapiens solute carrier family 38, member 5 (SLC38A5), mRNA 


NM 021160 


Homo sapiens HLA-B associated transcript 5 (BAT5), mRNA 


NM 002279 


Homo saniens keratin hair acidic 3R HCRTHA^R • mPTsTA 

ULAlyi.VJ.AU lwl Utlllj AALAAA , UVlVAlVj JAI ^X\X\. X XXll J JJ } , 1 1 1 l\ 1 > / V 


NM 004138 


Homo sapiens keratin, hair, acidic, 3A (KRTHA3 A), mRNA 


NM 016310 


TTomo sanipns nolvmpracip /T?7\TA^ TTT f TYNI A rii-rpr't^rl^ r^r\1 Arr\F*-r\ti A p» XT ^10 1 IrVW 

ixwiiiu ociLjiv.^iio ljkjij ni\si aoc \^ J.V1 N jTY J xxx yxj±\f\. till C-L-ICU. J [JKjiy L/CIJL1U.C Ix. 1 Kl J ) 

(POLR3K), mRNA 


NM 031991 


Homo ^amPTTs nolvnvrirniflinp trnpf Tiinrli n cr TYm+pim 1 fT^TT^T* 1 ^ ft*ancr»t*ir»+ xrQT*ion+ 
xAcriiuj oa-jjicaio p^jij' j./yiiiiiiu.iiiC' licivi uiiiu-iiig jpiuicjui i ^± i j3x i iranooripL Variant 

3, mRNA 


NM_031990 


Homo sapiens polypyrimidine tract binding protein 1 (PTBP1), transcript variant 
2, mRNA 


NM_002819 


Homo sapiens polypyrimidine tract binding protein 1 (PTBP1), transcript variant 
1, mRNA 


NM 030930 


Homo sapiens unc-93 homolog Bl (C. elegans) (UNC93B1), mRNA 


NM 022454 


Homo saniens SRY-related HMG-box transcrintion factor SOX1 7 fSi(T5n 7^ 

AAv/iiiv O iwiiu uxvx A viuiv vX XX1VAVJ \J\JJ\. LA CXXXOv/X x^J UXWXX XduLUl Ov/Tvl / ^OvyyVi. / J, 

mRNA 


NM 004652 


TTomo saniens ubinnitin snpmfip nrr»fpa«;p 0 nVirnmriQnmp {fat faoptcliVf* 
Drosonhila^ fUSP9X^ transcrint variant 1 mRlSTA 

■m-^a. wJV^|_/AJ.J.x»*y y ' »— »A *S ~£ ±- J j UU110VXl|Xt V CXA XCXXXl A, AXXA.\-X_ > X i_ 


NM_021906 


Homo sapiens ubiquitin specific protease 9, X chromosome (fat facets-like 
Drosonhila'l fUSP9Xi transcrint variant 9 mRNA 

UJVJ|J1J.1IU/ ? tX CXXXOV'X X LJ L V CIA ACIXX L Z*, 11X1.V_L N XV. 


NM_022349 


Homo sapiens membrane-spanning 4 -domains, subfamily A, member 6A 
CMS4A6A) mRNA 


NM 022122 


Homo saniens matrix metal lonrotein as e 27 fMTVTP27i mPTsTA 

ixv/iiiv kJUj/iviAU AiiutiiA. 1X1^/ ICXlXVjJXVJtvXXlCliJV ^ / ^XVXXVXX X-t 1 Jy A A AXX.X N XX. 


NM_006387 


Homo saniens calcium homeostasis pndonlasmin retionlnm nrntpin ^r~ 1 TTPi l T?P^ 

AAVinv/ X V-XX X X 11W11XvVijIUl}1lj VllU.v/LJIU'OlXlIv 1 V LlV LAX LXXAA JLj/J. VJ7 Ltlll IV v 1 1 1 j i\ r L 

mRNA 


NM_006918 


Homo saniens sterol-C5-desaturase TERG3 delta-5-desatnrasp homolocr fnnaal^- 
like (SC5DL), mRNA 


NM 020151 


Homo sapiens START domain containing 7 (STARD7), mRNA 


NM 018976 


Homo sapiens solute carrier family 38, member 2 (SLC38A2V mRNA 


NM 013351 


Homo sapiens T-box 21 (TBX21), mRNA 


NM 006993 


Homo sapiens nucleophosmin/nucleoplasmin, 3 (NPM3), mRNA 


NM 002420 


Homo sapiens transient receptor potential cation channel, subfamily M, member 
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1 CTRPMD mRNA 

X y X 1\J. X V X X J j lliXVl 1a X 


NM 007244 


Homo sapiens proline rich 4 (lacrimal) (PROL4), mRNA 


NM 006758 ' 

XNxYX \J\J\J 1 »/CJ 


Homo saniens U2CRNU2 # small nuclear RNA auxiliary factor 1 (TJ2AFD 
mRNA 


NM 006264 


Homo sanipTis nrotein tyrosine nbosnhatase non-recentor tvne 13 TAPO-1/CD95 

11U111U OtlUlUllij \~ LwlXX LjflUulllv uxx^JO J-Jxxtxucxow, xxv/xx x v>^v_>l_/ Lv/x x xx v^/ x / wxy S 

fFasi -associated nhosnhatase 1 fPTPN13 1 transcrint variant 2 mRNA 


NM 006055 


TTnmn sanipris T anf"! lantihiotio synthetase comnonent d-1ilce 1 fbacterial^ 

XXV/111VJ OCIL/1 vlJLO X / £X1 X\ — / XCXXX IX U1U Llv lj V XX HIV WW w VVJIJ.1UU11VJL11 lllw X 1 UUvLvl XCXX / 

(LANCL1), mRNA 


NM 005716 

J. > JL YX \J\J^ I X \J 


Homo saniens regulator of G-nrotein sienallini? 19 interacting nrotein 1 
(RGS191P1), mRNA 


NM 005149 


Homo saniens T-box 19 (TBX19) mRNA 


NM 004231 


Homo sapiens ATPase, vacuolar, 14 kD (ATP6S14), mRNA 


NM 000275 


Homo saniens oculocutaneous albinism II (Dink-eve dilution homolos mouse # 
(OCA2), mRNA 


NM 001384 

J. N XVX VU 1 J (J*"t 


Homo saniens dintheria toxin resistance nrotein reauired for dinhtliamide 
biosynthesis-like 2 (S. cerevisiae) (DPH2L2), mRNA 


NM 00006? 

X>XYX Uvvvv^ 


Homo sanipns sprint (or ovstpinpi "nroteinasp inhibitor clade G fG1 inhibitor i 

X1V/111U OUUlvllO Owl iiXw \ V/A vYOlwilivl r"^ lvi.Xi.UOv XXXXXX l_/X LV1 , vlUVAv V_l \^ X illlllL'i.lV/l 

member 1 fan m oedema hereditary i (SERPING1 » mRNA 

lllvlllL/Vl X * 1 UXlwlV/ VVlVlilU^ XlwX w\J.ltUl Y J \ *^J-/X\X XX i X__f JL. / j XXXXXX ^ J. A. 


NM 003307 

X > 1 VX V/vJ JU / 


Homo saniens transient recen tor notential cation channel subfamily 1VI member 
2 (TRPM2), mRNA 


NM 003807 


Homo sapiens tumor necrosis factor (ligand) superfamily, member 14 
(TNFSF14), mRNA 


NM 002984 


Homo sapiens small inducible cytokine A4 (SCYA4), mRNA 


NM 002105 


Homo sapiens H2A histone family, member X (H2AFX), mRNA 


NM 005331 


Homo sapiens hemoglobin, theta 1 (HBQ1), mRNA 


NM 000558 


Homo sapiens hemoglobin, alpha 1 (HBA1), mRNA 


NM 000517 


Homo sapiens hemoglobin, alpha 2 (HBA2), mRNA 


NM 012262 


Homo sapiens heparan sulfate 2-O-sulfotransferase 1 (HS2ST1), mRNA 


NM 021213 


Homo sapiens phosphatidylcholine transfer protein (PCTP), mRNA 


NM 018960 


Horn o s ani en s f? 1 vc i n e N-m eth vl tr an sfer as e ( ONIVIT i mRNA 


NM 017807 

X llYJL \J X / Uv / 


Homo sapiens O-sialoglycoprotein endopeptidase (OSGEP), mRNA 


NM 016732 


Homo sapiens RNA binding protein (autoantigenic, hnRNP -associated with 
lethal yellow) (RALY), transcript variant 1 , mRNA 


NM_0 14483 


Homo sapiens RNA binding motif, single stranded interacting protein (RBMS3), 
mRNA 


NM 012320 


Homo sapiens lysophospholipase 3 (LYPLA3), mRNA 


NM 000184 


Homo sapiens hemoglobin, gamma G (HBG2), mRNA 


NM 005330 


Homo sapiens hemoglobin, epsilon 1 (HBE1), mRNA 


NM 007367 

X " 1YX \J\J i *J \J 1 


Homo saniens RNA binding nrotein ( autoantigenic hnRNP-associated with 

X J-VilXU L3 CX L/lvllO XVI il X U lilvVJ.l-i&, JL?1\/ WJ.11 y CiU-tV CXXX HfivlllVj 111JXV1 ia UUUvvAUlvVl VylLll 

lethal yellow) (RALY), transcript variant 2, mRNA 


NM 005332 


Homo sapiens hemoglobin, zeta (HBZ), mRNA 


NM 005438 


Homo sapiens FOS-like antigen 1 (FOSL1), mRNA 


NM 000158 


Homo sapiens glucan (1,4-alpha-), branching enzyme 1 (glycogen branching 
enzyme, xAndersen disease, glycogen storage disease type IV) (GBE1), mRNA 


NM 000559 


Homo sapiens hemoglobin, gamma A (HBG1), mRNA 


NG 000007 


Homo saniens genomic beta elobin retiion THBBfS) i on chromosome 1 1 

X IV/lllv kJU>L/XVllk7 cLvJ.lV/llllV l_/ V-' Vv* axa X VwIVH \ 1.I..I-/X/ xT^^ J vlll VlllviJ vlllV X X 


NG 000006 


Homo sapiens genomic alpha globin region (HB A@) on chromosome 1 6 


NM 030964 


Homo sapiens sprouty homolog 4 (Drosophila) (SPRY4), mRNA 


NM 021181 


Homo sapiens 19A24 protein (CRACC), mRNA 


NM_004654 


Homo sapiens ubiquitin specific protease 9, Y chromosome (fat facets-like 
Drosophila) (USP9Y), mRNA 


NM 018518 


Homo sapiens MCM10 mini chromosome maintenance deficient 10 (S. 
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cerevisiae) (MCM10), mRNA 


NM_018593 


Homo sapiens solute carrier family 16 (monocarboxylic acid transporters), 
member 1 0 (SLC 1 6 Al 0), mRNA 


NM 018240 


Homo sapiens kin of LRRE like (Drosophila) (K1RREL), mRNA 


NM 016004 


Homo sapiens chromosome 20 open reading frame 9 (C20orf9), mRNA 


NM 006841 


Homo sapiens solute carrier family 38, member 3 (SLC38A3), mRNA 


NM 003725 


Homo sapiens oxidative 3 alpha hydroxy steroid dehydrogenase; retinol 
dehydrogenase; 3 -hydroxys teroid epimerase (RODH), mRNA 


NG 000009 


Homo sapiens genomic small histone family cluster (HFS@) on chromosome 6 


NM 080878 


Homo sapiens endothelial lectin HL-2 (HL-2), mRNA 


NM 080876 


Homo sapiens protein phosphatase (SKRP1), mRNA 


NM 080874 


Homo sapiens ankyrin repeat and SOCS box-containing 5 (ASB5), mRNA 


NM 080873 


Homo sapiens ankyrin repeat and SOCS box-containing 1 1 (ASB1 1), mRNA 


NM 080872 


Homo sapiens KIAA1777 protein (Unc5h4) 5 mRNA 


NM 080867 


Homo sapiens suppressor of cytokine signalling 4 (SOCS4), mRNA 


NM 080864 


Homo sapiens relaxin 3 (H3) (RLN3), mRNA 


NM 080863 


Homo sapiens ankyrin repeat and SOCS box-containing 16 (ASB16), mRNA 


NMJ)80862 


Homo sapiens SPRY domain-containing SOCS box protein SSB-4 (SSB-4), 
mRNA 


NM_080861 


Homo sapiens SPRY domain-containing SOCS box protein SSB-3 (SSB-3), 
mRNA 


NM 080860 


Homo sapiens testes specific A2 homolog (mouse) (TSGA2), mRNA 


NM 016150 

X ^ X Y JL V/ X X/ X ^/ \J 


Homo saniens ankvrin reneat and SOCS box-containine: 2 ( ASB2^ mRNA 

X. X X/ X X XV/ UU>UIVJLXU (XX XXX V X XXX C1XXX1 U v Vk/ X/ XJ-« X vvli t Liii. X XX X X-r IX XkJX * J—i 9 XXXXVX ^ X X 


NM 016127 


Homo sapiens hypothetical protein MGC8721 (MGC8721), mRNA 


NM 004170 


TTomo ^anipnci Qolnfp p.aTripr fanrilv 1 ftiPiirrvnal/p'n'itTiplial Tricrh affinitv olntatTiatp 
transnorter svstem XaQ"^ member 1 fSLCl Al^ nuclear gene encoding 

U Ui.IuL'vi. Ivl. « _/ I'VlAJl / VUrC f • AiAvUlU vl X \ k_J J — J X X XX /« XX WVJ.VUJL wvliv VJL1VV/ villi w 

mitochondrial protein, mRNA 


NM 017611 

X ilV± \J X / \J X X 


Homo saniens hvnothetical nrotein DKFZn762A227 fDKFZr>762A227'> mRNA 

X. Iv/lllW utiL/lvllu XX V UU tllv/ llvUl L/X V/ Ivlll X^X\i I X_~/Ls / X/^^X l^i^ / IX/XV 1, # ip / V/iwi JuJArf / 7j 111XV1 li V 


NM 025220 


Homo saniens a disinteerin and metallonroteinase domain 33 rADAA/133^ 

XXV7111V/ UU-j^'lVllu CX VilUllltV^l XXX LXX-LvX HlV ItiliV/L/l XJ tVlllUUV ViV/lllwilll \ X XL/I HVIJ J 1^ 

mRNA 


NM 018548 


Homo sapiens down-regulated in lung cancer (HLCDGP1), mRNA 


NM_080740 


Homo sapiens similar to Ovis aries Y chromosome repeat region OY1 LI 
(3'OYl 1.1), mRNA 


NM 012163 


Homo sapiens F-box and leucine-rich repeat protein 9 (FBXL9), mRNA 


NM 012304 


Homo sapiens F-box and leucine-rich repeat protein 7 (FBXL7), mRNA 


NM 012160 


Homo sapiens F-box and leucine-rich repeat protein 4 (FBXL4), mRNA 


NM 012159 


Homo sapiens F-box and leucine-rich repeat protein 3B (FBXL3B), mRNA 


NM 012158 


Homo sapiens F-box and leucine-rich repeat protein 3 A (FBXL3 A), mRNA 


NM 012157 


Homo sapiens F-box and leucine-rich repeat protein 2 (FBXL2), mRNA 


NM 024555 


Homo sapiens F-box and leucine-rich repeat protein 6 (FBXL6), transcript 
variant 2, mRNA 


NM 01216? 

X iXVX V/ X X^ X \J 


Homo saniens F-box and leucine-rich reneat nrotein 6 fFBXL6^ transcrint 

HV/liiV UU-^yi VJ.1D X, IX XX XX IVUvliiW X 1V11 X V^/vUl/ pj, V Will \J \ XV^ X.J — / \J J y tl Clllkj Vl 1 L/ t 

variant 1, mRNA 


NM_033535 


Homo sapiens F-box and leucine-rich repeat protein 5 (FBXL5), transcript 
variant 2, mRNA 


NM 012161 


Homo saniens F-broc and leno/me-ricVh reneat nrotein 5 fFRXT tran^rrint 
variant 1, mRNA 


NM 002278 


Homo sapiens keratin, hair, acidic, 2 (KRTHA2), mRNA 


NM_033285 


Homo sapiens tumor protein p53 inducible nuclear protein 1 (TP53LNP1), 
mRNA 


NM 002277 


Homo sapiens keratin, hair, acidic, 1 (KRTHA1), mRNA 


NM 032994 


Homo sapiens Williams Beuren syndrome chromosome region 14 (WBSCR14), 



224 



WO 03/074654 



PCT/US03/05028 





transcript variant 5, mRNA 


NM 032954 

1 N XVX \J U Z*>S *T 


TTmnn <!flnien<? Williams Beuren svndrome chromosome resion 14 fWBSCR14\ 
transcript variant 4 5 mRNA 


ATA/T 

IN 1VX \J DjL,yOD 


TTrvmn QnnipnQ AAfi11iam9 T-lpnrpn QvnHrnme phromosome reerion 14 rWTSSC!R14 > ) 

XXLHllVJ OClLXlCllO VV 111101110 XJ \_/ 111 V-/11 O J' 11VJ.1 v/111^ Will ^lllV/OUllIV^ i^glUll XT \^ U UUV/lvnyj 

transcript variant 3, mRNA 


NM 0^?QS? 

IN 1V1 WJZ«7Ji6 


TTnmn ccmipric AAfi11iam<? Renrpn <;vnfl"rnmp chromosome reffion 14 rWRSORl4^ 

X X f 1 1 1VX OU.U1v11l5 VV UllCllllO XXL'LlXLXl oVUUiUlliv vlll VJlllUuvlllV/ lUgluil 1 i ^ VV i-'KJVXV.i."/) 

transcrint variant 2 mRNA 

tlCUlOvi JlL/t V Ul lull L X-t , 1111VL 111 


NM_032951 


Homo sapiens Williams Beuren syndrome chromosome region 14 (WBSCR14), 
trans crint variant 1 mRNA 

LI Cll lO Ulipi VUllUllt Jl , Ullvl il * 


NG 000008 


Homo sapiens genomic cytochrome P450, subfamily IIA (phenobarbital- 
inducible) (CYP2A) on chromosome 19 


NM 030809 


Homo sapiens chromosome 12 open reading frame 22 (C12or£22), mRNA 


NM 004426 


Homo sapiens early development regulator 1 (polyhomeotic 1 homolog) (EDR1), 
mRNA 


NM 020244 


Homo sapiens choline phosphotransferase 1 (CHPT1), mRNA 


NM 019074 


Homo sapiens delta-like 4 (Drosophila) (DLL4), mRNA 


NM 018990 


Homo sapiens chromosome X open reading frame 9 (CXorf9), mRNA 


NM 017833 


Homo sapiens chromosome 21 open reading frame 55 (C21orf55), mRNA 


NM 018255 


Homo sapiens elongator protein 2 (ELP2), mRNA 


NM 014096 


Homo sapiens hypothetical protein DKFZp762A227 (DKFZp762A227), mRNA 


NM 014927 


Homo sapiens connector enhancer of KSR2 (CNK2), mRNA 


NM 012164 


Homo sapiens F-box and WD-40 domain protein 2 (FBXW2), mRNA 


NM 012247 

1 N XVX W X 1 


Homo sapiens selenium donor protein (SPS), mRNA 


NM 012165 

X > ±YX \J 


Homo sapiens F-box and WD-40 domain protein 3 (FBXW3), mRNA 


NM_007198 


Homo sapiens proline synthetase co-transcribed homolog (bacterial) (PROSC), 
mRNA 


NM_006011 


Homo sapiens sialyltransferase 8B (alpha-2, 8-sialytransferase) (SIAT8B), 
mRNA 


XN1YX v/\y / *-r 


TTomo sarviens 7inc fin per nrotein 239 TZNF239^ niRNA 


NM_001364 


Homo sapiens discs, large homolog 2, chapsyn-1 10 (Drosophila) (DLG2), 
mRNA 


1N1VX \Jv/V/Li 1 -r\J 


Unmn Qampns amvln-1 6-o r 1np,osirlasp 4-alTYha-crliipaixotra rnsferase ( clvcoepn 

X X VX 1 1 1\X udUlt/llO CHliyiU 1 j \J ftA UvV/olVluovj • CVIVJ HCX gjl LlV^CillW LI ClllOiwl CLOV-/ ^gljvWgvll 

debranching enzyme, glycogen storage disease type HI) (AGL), transcript variant 
6, mRNA 


NM 00064*5 


Wnmn canipnc amvln-1 6-crliiposKiasp 4-alnha-phicanolransferase fErlvcoffen 

X XvlllllX odLXlv>llo CHIXYIVX 1, \J glUvVJoiuaoWj i Ci.lLJl.lCX glUvCUlULl CUlOlwl ClOv ^glJVUgvll 

debranching enzyme, glycogen storage disease type HI) (AGL), transcript variant 
5, mRNA 


NM 000644 

IN XVX. \J\J\JKJ L V-T 


TTnmn sarvipns amvlo-1 6-clnp.osin'asp 4-a1r>ha-P r 1nnaixntTansferase f plvcoj?en 

X X VX 1 1 1VX otXlXl t/llo dill Y 1U x, \J ^l U-v/wOlviclov*/, r cii lxiici ^ i nv> cii iv ti cti ioivi ciov-/ ygi^y vugv/ii 

debranching enzyme, glycogen storage disease type HI) (AGL), transcript variant 
2, mRNA 


"NM 000643 

X N 1VX uvUU'TJ 


TTrvmn carvipns amvln-1 6-crliiposiflasp 4-alnha-Q'liioa'nolTansferase ( elvcoEren 

X XVXlllw OtlL/lV-llO alii Y 1U 1 5 \J UlUvUOlVlUOwj T CllLJllCl glUVCUlU U. UllJlVl UOv \0 ./ B 

debranching enzyme, glycogen storage disease type HI) (AGL), transcript variant 
3, mRNA 


NM 000649 


TTnmn canipnc simvln— 1 6_or1npr*Q'ir1acP i Zl-Q 1 ^ -trl 7 1 P a no trail ^TPVP cp Ifflvr.niTPTi 
XxUIIHJ 00,1x10110 alllylU"! 3 VJ - gl U-L/^XollXclot^, ' - r _ cll JX11CI gl Ll\^clllv^ li ciiioiv_/1 clot/ ^gljfv/UgV^ll 

H<=»Hranr*liin or pn 7vm p (xlA/pncpn Qtnraop rli^pa^p tvnp TTT^ ( AOT,^ tran < ?PT'i'nt variant 

Lit/ LXL CU.1UXX111 k CXIZj V lllt/j tiy ^UtC>ll O LVX 1 Ugv CI loV^UOv tVLXw 111 / yi ivjaj^j UX clllo^l ijx l voiicxxxu 

1 mRNA 

x j ii ixvx > n 


NM_000028 


Homo sapiens amylo-l 3 6-glucosidase 5 4-alpha-glucanotransferase (glycogen 
debranching enzyme, glycogen storage disease type III) (AGL), transcript variant 
4, mRNA 


NM 080831 


Homo sapiens chromosome 20 open reading frame 87 (C20orf87), mRNA 


NM 080825 


Homo sapiens chromosome 20 open reading frame 144 (C20orf 144), mRNA 


NM 080823 


Homo sapiens chromosome 20 open reading frame 148 (C20orf 148), mRNA 
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NM 017662 

X>XYX \J X / \J\JZ-i 


Homo sanipns tran sipnt rpppntor notpntial cation channel snhfamilv 1VT Tncmbcr 
6 (TRPM6), mRNA 


NM OR 0744 


TTomo sanipns sipflwno'P'r TPr* ptitrkf pvstpinp tip.1i Homain pontainino - ormm B t4 

xx^JiiXU oapivilo owavwxlg&l i ^-L/^ ij lwi t/jf oLvviiivv xx\jxx \j\jxxxcixlx vv\JijLLCLiJ.iiiJ.g, \J lalx xj \_ « 

domains"! (SRCRB4D i mRNA 


NM_000493 


Homo sapiens collagen, type X, alpha l(Schmid metaphyseal chondrodysplasia) 
( COL 10 Al, mRNA 

^ v/V/xj 1 VjTV i. J j X11XVX >y x 


NM 057096 

X l X YX \J *J 1 \J S \J 


Homo saniens cvtochrome P450 nolvoentide 43 fCYP3A43 i transcriDt variant 3 
mRNA 


NM 014578 


Homo ^anipn*? ras homolop - aene familv tnember T) ( ARRD^ mRNA 

XX\JkXX\J OCLLxlVvAAD X CiO J.AVJXXAVS J.V/g gwllv XClXllAJLj' , XXX**sXXX\J vl JLX ^ilXNXXL/ 11 IX VI XXX 


NM_020708 


Homo sapiens solute carrier family 12, (potassium-chloride transporter) member 
5 (SLC12A5 1 mRNA 


NM 016093 


Homo saniens rihosomal nrotein l\26-lilce 1 fRPL26T.,1^ mRNA 

X XVX A A AVX UUL/lVllu X IL'VuV/lJ.lU'l Ul U Ivlll J — \J JLllVV X llvl 1 > f > V/ J— / X I, lllivlli X 


NM 057095 

X y XVX \J*J 1 \J J 


TTomo ^aTiipn<3 pvtochromp P450 nolvnpntiHp 43 f{~ v V r P3 A43 1 tran^crint variant 9 

J.XUJ.11U oauiv-iio v y Lvt>iiiuiiiv x *t«^> w ljkjx y ufv yj lx\jl\^ * ~j i x x _> zx"^ i, licaiioviiljl v cxx a cxl x l , 

mRNA 


NM 022820 


Homo sapiens cytochrome P450 polypeptide 43 (CYP3A43), transcript variant 1, 
mRNA 


NM 052969 


Homo sapiens ribosomal protein L39-like (RPL39L), mRNA 


NM 052970 


Homo sapiens chromosome 20 open reading frame 60 (C20orf60), mRNA 


NMJJ52865 


Homo sapiens chromosome 20 open reading frame 72 (C20orf72), mRNA 


NM 021029 

J- > X YX \J x vy ^ -> 


Homo saniens ribosomal nrotein L36a fRPL36A^ mRNA 


NM 001001 


Homo sapiens ribosomal protein L36a-like (RPL36AL), mRNA 


NM 033645 

1 > XVX \J ~J yj^^J 


TTomo ^anipn 1 ? Ti'-ho'y anrl AA/T)-40 Horn a in nrotpin 1T^ ri^T^^CAA^l R i tran^print 

X X V/XX1W DdUlvllO X UUA tXIlLX Y V X-f " W VXvJXllCliXl IJX \J Lv^lil X XJ IX XJ-/ V YY XXJ 1, LI Clllo L-l 1 LJ U 

variant 1 mRNA 

VCUlCllll X, X JL XX VX N jTX 


NM_033644 


Homo sapiens F-box and WD-40 domain protein IB (FBXW1B), transcript 
variant 9 mRNA 

V Ul 1C111L n X1XXVX > XX 


NM 012300 


TTomo sanipn^ T^-box anH ^A/D-40 rlomain nrotpin 1R TTi'T^'X'^A/^l R i tran^p.rint 

variant 3, mRNA 


NM 022760 


Homo saniens chromosome 20 onen readincr frame 81 fC.20orf!Rl i mRNA 


NM_014958 


Homo sapiens Rho guanine nucleotide exchange factor (GEF) 15 (ARHGEF15), 
mRNA 


NM_021810 


Homo sapiens cadherin-like 26 (CDH26), mRNA 


"NTM 030876 

XNxYX \J~>\J O / \J 


TTr\tfio Catiline r\l "fia pAtwxt ve*r*f*rsfr\v fsirnilv S cnT\"RaTYiilA/ \/ TnpmKpr 1 fi^iT?^\/1 1 

XXW111U oclJJIdlo UllAv LVJl y I CUCU LVJ1 , Xdllill^' oLlu/XCl.Illllji' V ? HlwlllL/d X 1 VJivJ V X J, 

mRNA 


NM_031232 


Homo sapiens amyloid beta (A4) precursor protein-binding, family A, member 2 
bin din Q" nrotpin f APTiA7TVP i transermt variant 9 mRNA 

JLXJLVXi.il ^ IJX \J LV^Xll \^XXJL XJJTxJ^XJX ) , LI ClllOwl XVJ L V Cll 1C111 L jw, 1 1 IX VX > XX 


NM_031231 


Homo sapiens amyloid beta (A4) precursor protein-binding, family A, member 2 
binding protein (APBA2BP), transcript variant 1, mRNA 


NM 032554 


Homo sapiens G protein-coupled receptor 81 (GPR81), mRNA 


NM 006462 

x>xvj_ \j \j » w jt—i 


Homo saniens chromosome 20 onen readine frame 1 8 fC^Oorfi ft\ transcrint 

1XV/1JL1U OUX/1 V^-llO Vlli WlllWOWlllv ±-i \J UUwll 1 vUUlllg XI Cll 1 iv 1 U 1 \J\JX X X \J /, U UllOvi 1U L 

variant 1, mRNA 


NM 031229 

X iXYX V/«J X fift** 


Homo sanipn<5 phromo«:omp 90 onen readincr framp 1 R ff^Oorfl R i tran<3print 

X IV/lllv OCXL71 V^llO V^IXL \Jlli.UOUlllv ±-i \J \JyJ^XX X VvCXVXlllgj XI CLlllV^' XO I V/ZiVV/1 1 1 O / j LI CLllOwl 1 L/ L 

variant 2 mRNA 


NM 031228 


Homo .sanipnR chromo<?omp 90 onen reading framp 1 R fT^Oorfl R i transcrint 

11VJ111U O Ci|J 1 V^X 1 0 V-'XIX \J111Wl5VJ111w j—i \J \jyj\sXX lvuuillg XI CLlllV' X *J 1 V^AfVvll J.O N LA CLlloVl 1LJ L 

variant 3, mRNA 


NM 031227 

x i xvx \j ~j x f it 1 1 


Homo saniens chromosomp 90 onen reading framp 1 R rC , 90orf1 8 i transcrint 

11U111W LXVJ 1 V^l 1 0 VX1X \JXXX\JiJ\JXXX\J £*\J Kjyj^XX XVvCXVXXXXg XX CX111V_/ X O I VyZ< UU11 X KJ F, LI till Owl LVJ L 

variant 4 mRNA 


NM 031424 


Homo sapiens chromosome 20 open reading frame 55 (C20orf55), mRNA 


NM 000518 


Homo sapiens hemoglobin, beta (HBB), mRNA 


NM_030959 


Homo sapiens olfactory receptor, family 12, subfamily D, member 3 (OR12D3), 
mRNA 


NM 018661 


Homo sapiens defensin, beta 3 (DEFB3), mRNA 


NM 022487 


Homo sapiens DNA cross-link repair 1C (PS02 homolog, S. cerevisiae) 
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flyCLRElCi mRNA 


NM 022099 


Homo saniens chromosome 20 onen reading frame 51 (C20orf51 ) mRNA 


NM_000668 


Homo sapiens alcohol dehydrogenase IB (class I), beta polypeptide (ADH1B), 
mRNA 


NM 021943 


Homo ^aniens testis exnre^ed ^iftmip,nfift 97 fTTv3C27i mRNA 


NM 021640 


Homo sapiens chromosome 12 open reading frame 10 (C12orfl0), mRNA 


NM 09191 S 

X>XVX, UZ# J.Z<1J 


TTnmn QatiipnQ rlirniTin^rnnf 1 70 nnpn rpadino* frarnp 77 f(~ , 70rvHF77^ mTJNTA 

XXvJJLIxvJ odJjlfcXXo wllX UXXXUovMXXw <*wv/ vJJJC'll XvAUillg XI dixit- / / ^VyZ» UUl 1 / / ) ^ IIXLVX^ yV 


NM 017141 

X y XVX. \J X J-i X *-r X 


Homo qanipnq TYRATVH f A^n-Olii-A 1a-A«in/Hic: i box nolvnpntidp 96 fi^TVX'96 i 

xxuxuvj odiyxcxio X/X/rvx// xx ^ziop vJ i u rVici /ijp/ iiio y ly Lyyv LJvyi^y LJCLJLlLiC Vy 1 X/X/^v^ U y 3 

mRNA 


XNXVJL 1 sUsLsU 


TTr^Tn/^ coni f^fi c t\tt\1 i t*i f^—T" i r* rt 1 il-^Rf'^T 1 i tviT? "NJ A 
XXvJlllvJ odLJlC/li& jJl UX111C X 11/11 X ^X IWyXj 1 ^, lliXVl > XX. 


NM 006S08 

XN 1YX \J\J\J \J O 


T-TfXiT"i r\ oanipnc rp crf^n ptji i"i n c i q 1 F*"t_H fm" 1 "\7"F*ri —1 1 Vf T"^J^T^PT■p^^'h^ , cfnnp nrnfpin- 1i 

XX*JX11V_J od^lt-llO X t'gt'llGX dllxxg, loit/L"UCJ.l Vt-U -lllvt', L^dllCX. V^dLlvv O L/X^JLC1X1 lXJ\.C/ ? 
JJdXlOX t^CltlVy LI XL V^U-IX LJXvtC/111 IXlvC/ ^XdLy \^X\ 1 yVJX^ y ? IXXIXX^iXX 


NM 020356 


T-rmnn <jfltiiP"n<5 pTTrfiTTKi^oinp 70 rvnpn TPadincr "fraTTip ^7 f(~ 1 70fvt*'f^7 i TnTJN^A 

X XvJ J.1 J-W OCXLy JL v_X J.O v/lXL \_/XlXVJovylXXw j£J\J UL/vIi X Vv d^Xlll^i XXdlllv^- I v^i<V/Ul 1 JZ> l 5 llJXVlNyx 


NM 020369 

X > .LYX Vy J—i Vy _y Vy _y 


TTntno ^flnipn*? fa spin hmnnloo" ^ flpfin-HnndliTio" TiTnfpin fpstipnlnT 

(Strongylocentrotus purpuratus) (FSCN3), mRNA 


NM 020145 

X ™ XVX \J X—t \J X 1 


Homo saniens SH3 -domain GRB2-like endonhilin B2 rSH3GLB2^ mRNA 


NM 020125 


Homo sapiens BCM-like membrane protein precursor (BLAME), mRNA 


NM 019025 


Homo saTviens chromosome 20 onen readinp' frame 16 rC70orf16i mRNA 


NM 018679 


Homo sapiens t-complex 11 (mouse) (TCP 11), mRNA 


NM 017589 

X >l XVX. \J X / w/ O -7 


TTrvrnr* cani^nc T^-r^^ll tfcmcl or* ai~irvn crRnf* A. ^TiTT^rZL^ rnT? TvT A 

1XVJ111VJ oCljJlt;ilo XJ VvVvll Li dllolvJvydliv_'JX gC/llt' *T ^XJ 1 VJ't ^, IIXXVXN yrx 


NM 01 869? 

X > XVX V/ X OvJJ'Z* 


TTrvmn Cflmpnc pTirnmncnmp 70 OT^f^n vF'JirliTior frfimp 1 7 r^^Orwfl 7^ mP 7\T A 

iXVJlllVJ odjJXCllo \slLL UlllVJovJXllC /-\J UlJCXl IVdvXlllg XI dlllC- X / ^VyZ( UU1 1 1 / )^ IIXIVXN -fx. 


NM 018697 

X^XYJ. U10U7/ 


TT nmn cai^ipnc T cinP lQiitiKintip cvmtlipfacp pntrmAtipnt 1 O (\\ r yr>\p'v\ r\W 
XJLUillvJ odjJICllb J_ydlIVy IdilLlUXVJLlL' oyiXLllCUdoC L/Ullipi>XlClXL V_^~111VC Z< ^UdOLCildl^ 

TLANCL2 1 mRNA 


NM 018677 


Homo ^anipn^ aeptvl-C^opn'rvmp A ^vntripta^p 7 ( A 1~jP formiricr^ ( Ar^ A SI 7 1 

mRNA 


NM 018431 


Homo sapiens chromosome 20 open reading frame 1 80 (C20orf 1 80), mRNA 


NM 018725 


Homo saniens interleulcin 17B recentor fIL17BRi mRNA 


NM 018474 


Homo saniens chromosome 20 onen readine frame 1 9 ( C20or f 1 9 1 mRNA 


NM 018478 


Homo sapiens chromosome 20 open reading frame 35 (C20orf35), mRNA 


NM 017896 


Homo sapiens chromosome 20 open reading frame 1 1 (C20orf 1 1), mRNA 


XNXYX \J X / O / 


XxiJlXlvJ odUlCllo L/llliJlilvJovJlllC jCA) UjJCll ICdvXllig, XldlllC / ^L/Z.v/UI XZr / J, lllXVi Nxx. 


NM 017RS9 

X>J XVX vy X / OJ7 


rivJIllU S>dpiClllb 111 lVXlllC XVllldbC-llXVC 1 ^ vJ XVXVX-/ 1 J, IIXXvl > rx. 


NM 017798 


JnLUlllvJ bdpiClli* L/ill UlllUoUXllC ZrU UpCU xCdUlilg XldlllC ^-1 ^V^ZrVJUl 1 J, 1 11 fx In t\ 


NM 01 7789 


XxUlllvJ odpiCllo oCllld ilvJllldlll, lilllllUilUglvJUllllll U-UllldUl ^Xg^l, LI dlloXIlClllDx dllC 

domain ^TlVri and ^hort pvtotilacimip domain r<?pmanhorin i AC* ( SIP'A/f A AC* i 

IXVyXlXtllll \^X. XYX,J CliXvX OliUl I ^ y wi/lflOiJXlv VXVy llldlllj ^i3^xXld|JXlVJX XXXJ i I UX/iVlxXT^ Vy J j 

mRNA 


NM 017714 


Homo saniens chromosome 20 onen reading frame 13 (C20orfl3 1 mRNA 


NM 017671 


Homo sapiens chromosome 20 open reading frame 42 (C20orf42), mRNA 


NM 018384 


Homo sapiens immune associated nucleotide 4 like 1 (mouse) (3AN4L1), mRNA 


NM 018354 


Homo sapiens chromosome 20 open reading frame 46 (C20orf46), mRNA 


NM 018347 


Homo saniens chromosome 20 onen reading frame 29 ( C20orf29 1 mRNA 


NM 018327 


Homo saniens chromosome 20 onen readini? frame 38 (C20orf38i mRNA 

XXV/11XV/ UU|JJ,V11U V1U. V/lllvu Vlllv 4**\J V_/ L-/ 1 VUVXlll^, XX ViXXXV — ^ vJ ^V^vV/iXJU XXXJ.VX i XX. 


NM 018282 


Homo saniens narasneclcle nrotein 1 fPS»P1i mRNA 

XXv/XXlV ul*| M /XVXXU |/WJ. Uuk/vvi\i v LVlll X ^X L)l X y ^ lliXVl >1 X 


NM 018270 


Homo saniens chromosome 20 onen reading frame 20 fC20orf20i mRNA 

XXv/XIXV/ kJUF^/lVAHJ V1AX viiJl\iuvXXlv *^\J V pvli X VCXVXXXXC^ XI IX1XJ.V wV-^X X^^ V/ X1XJ.VX iXX 


NM 018257 


Homo saniens chromosome 20 onen reading frame 36 TC20orf : j6i mRNA 

xxvxixv; uu.pj.vj.iu vau. vjijv/Qv/jxiv ^ vy v/^/wii 1 wuunig 11 uixiv -^w y ^^^^ vy vy x JL«y vy y , i miv i ^ r\ 


NM 018197 

x iItjl vy x u x ^y / 


Homo saniens zinc fineer nrotein 64 homoloj? fmouse) fZFP64i mRNA 


NM 018010 


Homo sapiens estrogen-related receptor beta like 1 (ESRRBL1), mRNA 


NM 017446 


Homo sapiens mitochondrial ribosomal protein L39 (MRPL39), mRNA 


NM_0 17429 


Homo sapiens beta-carotene 15, 15'-dioxygenase (BCDO), mRNA 


NM 016082 


Homo sapiens chromosome 20 open reading frame 34 (C20orf34), mRNA 


NM 016610 


Homo sapiens toll-like receptor 8 (TLR8), mRNA 


NM 016009 


Homo sapiens SH3 -domain GRB2-like endophilin Bl (SH3GLB1), mRNA 
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NMJ) 16408 


Homo sapiens chromosome 20 open reading frame 34 (C20orf34), mRNA 


NM 016407 


Homo sapiens chromosome 20 open reading frame 43 (C20orf43), mRNA 


NMJH6319 


Homo sapiens COP9 constitutive photomorphogenic homolog subunit 7A 
(Arabidopsis) (COPS7A), mRNA 


NM 015985 


Homo sapiens angiopoietin 4 (ANGPT4), mRNA 


NM_015834 


Homo sapiens adenosine deaminase, RNA-specific, Bl (RED1 homolog rat) 
(AD ARB 1), transcript variant DRADA2c, mRNA 


NM 015833 


Homo sapiens adenosine deaminase, RNA-specific, Bl (RED1 homolog rat) 
(AD ARB 1), transcript variant DRABA2b, mRNA 


NM 014036 


Homo sapiens BCM-like membrane protein precursor (BLAME), mRNA 


NM 014012 


Homo saniens RAS (RAD and GEMVlike GTP-bindine fREM"> mRNA 


NM_0 14841 


Homo sapiens synaptosomal-associated protein, 91 kD homolog (mouse) 
(SNAP9n mRNA 


NM 014795 


Homo sapiens zinc finger homeobox lb (ZFHX1B), mRNA 


NM 015313 


Homo saniens Rho guanine nucleotide exchange factor ( GEF^ 1 2 ( ARHGEF1 9^ 
mRNA 


NM_0 14784 


Homo sapiens Rho guanine nucleotide exchange factor (GEF) 1 1 (ARHGEF1 1), 
mRNA 


NM 014862 


Homo sapiens aryl -hydro c arb on receptor nuclear translocator 2 (ARNT2), 
mRNA 


NM 014054 


Homo sapiens chromosome 20 open reading frame 40 (C20orf40), mRNA 


NM 015629 


Homo saniens PRP3 1 nre-mRNA nrocessinof factor 3 1 homoloof fveast^ 
(PRPF31),mRNA 


NM 015417 


Homo sapiens chromosome 20 open reading frame 28 (C20orf28), mRNA 


NM 014625 


Homo sapiens nephrosis 2, idiopathic, steroid-resistant (podocin) (NPHS2), 
mRNA 


NM 014592 


Homo sapiens Kv channel interacting protein 1 (KCNLP1), mRNA 


NM_014140 


Homo sapiens SWI/SNF related, matrix associated, actin dependent regulator of 
chromatin, subfamily a-like 1 (SMARCAL1), mRNA 


NM 013442 


Homo sapiens stomatin (EPB72)-like 2 (STOML2), mRNA 


NM 013248 


Homo sapiens NUTF-like export factorl (NXT1), mRNA 


NM 013316 


Homo saniens CCR4-NOT transcrintion comnlex subunit ( CTNTOT4^ mRNA 


NM 013348 

X ~ X ▼ JL \J X —J iv 


Homo saniens notassium inwardlv-rectifvinff channel subfamilv T member 1 4 
(KCNJ14), mRNA 


NM 013279 


Homo sapiens chromosome 1 1 open reading frame 9 (CI lorf9), mRNA 


NM_012418 


Homo sapiens fascin homolog 2, actin-bundling protein, retinal 
(Strongylocentrotus purpuratus) (FSCN2), mRNA 


NM 012201 


Homo sapiens golgi apparatus protein 1 (GLG1), mRNA 


NM 000519 


Homo sapiens hemoglobin, delta (HBD), mRNA 


NM 006999 


Homo sapiens polymerase (DNA directed) sigma (POLS), mRNA 


NM_006719 


Homo sapiens actin binding LIM protein (ABLLM), transcript variant AB LIM-m, 
mRNA 


NM_002313 


Homo sapiens actin binding LLM protein (ABLIM), transcript variant ABLIM-1, 
mRNA 


NM 007238 


Homo sapiens peroxisomal membrane protein 4 (24kD) (PXMP4), mRNA 


NM 007184 


Homo sapiens nischarin (NTSCH), mRNA 


NM_006720 


Homo sapiens actin binding LLM protein (ABLLM), transcript variant ABLLM-s, 
mRNA 


NM 007026 


Homo sapiens dual specificity phosphatase 14 (DUSP14), mRNA 


NM_006837 


Homo sapiens COP9 constitutive photomorphogenic homolog subunit 5 
(Arabidopsis) (COPS5), mRNA 


NM 006614 


Homo sapiens cell adhesion molecule with homology to LI CAM (close homolog 
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of LI) (CHL1), mRNA 


NM 006410 


Homo sapiens HIV-1 Tat interactive protein 2, 30 kD (HTATIP2), mRNA 


NM 006432 


Homo sapiens Niemann-Pick disease, type C2 (NPC2), mRNA 


NM 006348 


Homo sapiens golgi transport complex 1 (90 kD subunit) (GOLTC1), mRNA 


NM 006408 


Homo sapiens anterior gradient 2 homolog (Xenepus laevis) (AGR2), mRNA 


NM 006106 


Homo sapiens Yes-associated protein 1, 65 kD (YAP1), mRNA 


NM 006096 


Homo sapiens N-myc downstream regulated gene 1 (NDRG1), mRNA 


NM 006071 


Homo sapiens polycystic kidney disease (polycystin) and REJ (sperm receptor 
for egg jelly homolog, sea urchin)-like (PKDREJ), mRNA 


NM 006092 


Homo sapiens caspase recruitment domain family, member 4 (CARD4), mRNA 


NM 005748 


Homo sapiens YY1 associated factor 2 (YAF2), mRNA 




TTomo saniens iironv1-9-si:i1fotransferase fTTSTTi mRNA 


NM 00S622 

JL N IV JL \J\J >J 


TTomo saniens SA hvnerten si on -associated homolos: (raf) fSAH) mRNA 




TTomo saniens RAB6 interacting kinesin-like frabkinesin6^ f "R AR6TCTFT ?i 

1 1 VI 1 1 IV J Ov^L/XvllO t V I %_p_-J \_w XXI tvl Civ tlilg^ XVXXXvuXXX XXIVw ^J. %*+>KSXr±X.XX\m/iJXXX\sj y^J.^— l \ i J vf-t.^. i i _*-_// ^ 

mRNA 


NM 005668 


Homo sapiens sialyltransferase 8D (alpha-2, 8-polysialytransferase) (SIAT8D), 
mRNA 


NM 005606 


Homo sapiens legumain (LGMN), mRNA 


NM 004649 


Homo sapiens chromosome 21 open reading frame 33 (C21orf33), mRNA 


NM 005469 


Homo sapiens peroxisomal acyl-CoA thioesterase (PTE1), mRNA 


NM 005180 


Homo sapiens B lymphoma Mo-MLV insertion region (mouse) (BMI1), mRNA 


NM 005108 

X >l A.YX \J\J*J 1 vU 


Homo saniens xvlulokinase homoloo: fH influenzae^ OCYLB'}. mRNA 

JL X\*J X X WJ l_> LX L.' ILllu -/V y XLiXv/XVXIXCiuw llWlllV/lV/g I JL JL • XXXS.X LiVllZJtV W J \^ X. .1— / J — ■* / U. A. 


NM 004610 


TTomo saniens t-comnlex 10 f moused TTCPIO^ mRNA 


NM_004579 


Homo sapiens mitogen-activated protein kinase kinase kinase kinase 2 
(1V1AP4K2) mRNA 

l IVJLi XJL r JLA i 1 J + lllAVi. ^-i X 


NM_004086 


Homo sapiens coagulation factor C homolog, cochlin (Limulus polyphemus) 
(COCH) mRNA 


NM 004273 


Homo sapiens carbohydrate (chondroitin 6) sulfotransferase 3 (CHST3), mRNA 


"NTM 00490? 


Homo saniens RNA-bindine region (RNP1 RRJVD containing 2 fRNPC2) 
mRNA 


"NM 0041 *n 

xnxyx \j\j'-tu u ~> 


TTomo satiipns sptitip Tor r.vsteinp^ TiTotfiinasp inhibitor clade H Theat shock 
protein 47), member 1, (collagen binding protein 1) (SERPINH1), mRNA 


7\nVf 0041 1 7 


TTrvmn QaTiipn<? arsA nrspnitp fran snorter ATP-hindinc^ homolop" 1 rhacteriali 

fASNAn mRNA 

\^J. WJ±. ^\J. 1.X XXXLVX ^IjC X 


NM_001247 


Homo sapiens ectonucleoside triphosphate diphosphohydrolase 6 (putative 
function) fENTPDe") mRNA 


NM_003831 


Homo sapiens sudD suppressor of bimD6 homolog (A. nidulans) (SUDD), 
mRNA 


NM 003143 


Homo sapiens single-stranded DNA binding protein (SSBP1), mRNA 


NM 0030Q8 


TTomo saniens svntronhin alnha 1 fdvslronhin -associated nrotein Al 59kD 
acidic component) (SNTA1), mRNA 


NM_003034 


Homo sapiens sialyltransferase 8A (alpha-N-acetylneuraminate/alpha-2,8- 
sialvtransferase GD3 synthase") ( SIAT8 A^ mRNA 


NM_003028 


Homo sapiens SHB (Src homology 2 domain-containing) adaptor protein B 
(SHB) mRNA 


NM 003579 

X > XVX \J\J~J*J 1 *J 


Homo saniens RAD54-like TS cerevisiae^ TR AD54L^ mRNA 


NM_002669 


Homo sapiens pleiotropic regulator 1 (PRLlhomolog, Arabidopsis) (PLRG1), 
mRNA 


NMJ>00139 


Homo sapiens membrane-spanning 4-domains, subfamily A, member 1 
(MS4A2), mRNA 


NM 003836 


Homo sapiens delta-like 1 homolog (Drosophila) (DLK1), mRNA 


NM 003653 


Homo sapiens COP9 constitutive photomorphogenic homolog subunit 3 
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(Arabidopsis) (COPS3), mRNA 


NM 000083 


TTomo saniens chloride channel 1 skeletal muscle fThomsen disease autosomal 

XXKJxXlXJ OCLL/lv^llO vXXXWX 1U\^ v.^ 1 I CI i 1 1 X\sX X, DXVvlv ICll lllUOvlv y X llV/lllOC/ll UluvdOVj U.LX HJo wlllCil 

dominant) (CLCN1), mRNA 


NM 000691 


Homo saniens aldelivde dehvdroffenase 3 familv memberAl fALT^TT3A1^ 
mRNA 


NM 001112 


TTomo sani ens adenosine deaminase RNA-snecific Til r*R"R"D1 homology rati 
(AD ARB 1), transcript variant DRADA2a, mRNA 


NM 004370 

X llVX \J\J VmJ I \J 


TTottio saniens collacren tvne XTT alnha 1 fdOT,19A1^ transorint variant loner 

11U1J.1V OClUlvlilJ vWllUgvXXj \sjf yJ\J iVll^ C4.XJL71.XCX X V^X_/ X XrfXX. X 1, 11 U-llOwl 1JJL YU11C4X1L XWXAi^, 

mRNA 


NM 080645 


TTomo saniens collacrpn tvne ^TTT alnha 1 f(~*OT 19A1^ Iran scrint variant short 

X.X.VJ111U OiXjJl^llo tUi I Cl £_,V^ 1 1 , \,y JJL/ CIXVJ11CL X ^W^/Ij X ^Jrx. x LI OxlOl/X XLJL VU.llU.llL ollUl L ; 

mRNA 


NM 080681 

X > iYX uUUuU X 


TTomo saniens collacrpn tvne "XT alnha 9 fC^OT 1 1 A 2^ transcrint variant 0 

XX\JXXl\J JdlJX^'XXO vUllug^JLJlj Ljr j-'*-' -'».lj UlJL'llU Z« \^Vy Wl_/ 1 1 llL J , LI CXlloV^l 1 j_J L YU.11U11L Z», 

mRNA 


NM_080680 


Homo sapiens collagen, type XI, alpha 2 (COL1 1A2), transcript variant 1, 
mRNA 


NM_080679 


Homo sapiens collagen, type XI, alpha 2 (COL1 1 A2), transcript variant 3, 
mRNA 


NM 003593 


Homo sapiens winged-helix nude (WHN), mRNA 


NM 000638 


Homo saniens vitronectin f serum snreadinp" factor somatomedin comnlement 

X 1W111V/ OtlL/lVllu YlUUllvVUll ^Ovl Uill OJL/1 C1V_1111 g IClVlVl ^ Ovll LVJ 1 1 IwVlll 1 XJ , V> V/111U IvlllVll L 

S-nrotem) (VTIST) mRNA 


NM 080682 


TTomo saniens vascular cell adhesion molecule 1 fVC^Alvfl^ tran sprint vari ant 9 

X XVJ111W uULflullu VUOV^Ulai vV/ll CIVXXXwOXVaXX lllL/lvvUlv XIV V/ixlVl X F, LX CUXOwl XL/ L VCtXXcxlXL Z^, 

mRNA 


NM_001078 


Homo sapiens vascular cell adhesion molecule 1 (VCAM1), transcript variant 1, 
mRNA 


NM_006115 


Homo sapiens preferentially expressed antigen in melanoma (PRAME), mRNA 


NM 000175 


Homo sapiens glucose phosphate isomerase (GPI), mRNA 


NM 020526 


Homo sapiens EphAS (EPHA8), mRNA 


NM 002109 


Homo sapiens hi stidy 1-tRNA synthetase (HARS), mRNA 


NM 012208 


Homo sapiens histidyl-tRNA synthetase-like (HARSL), mRNA 


NM 004608 


Homo sapiens T-box 6 (TBX6), transcript variant 1 , mRNA 


NM 080758 


Homo sapiens T-box 6 (TBX6), transcript variant 2, mRNA 


NM 080718 


Homo sapiens T-box 5 (TBX5), transcript variant 2, mRNA 


NMJ380717 


Homo sapiens T-box 5 (TBX5), transcript variant 3, mRNA 


NM 000192 


Homo sapiens T-box 5 (TBX5), transcript variant 1, mRNA 


NM 080832 


Homo sapiens poly(A) binding protein, cytoplasmic 5 (PABPC5), mRNA 


NM 080824 


Homo sapiens chromosome 20 open reading frame 106 (C20orfl06), mRNA 


NM 080822 


Homo sapiens candidate tumor suppressor OVCA2 (OVCA2), mRNA 


NM 080821 


Homo sapiens chromosome 20 open reading frame 108 (C20orfl08), mRNA 


NM 080820 


Homo sapiens chromosome 20 open reading frame 88 (C20orf88), mRNA 


NM 080818 


Homo sapiens G protein-coupled receptor 80 (GPR80), mRNA 


NM 080817 


Homo sapiens G protein-coupled receptor 82 (GPR82), mRNA 


NM 080794 


Homo sapiens mitochondrial ribosomal protein L39 (MRPL39), mRNA 


NM 020973 


Homo sapiens cytosolic beta-glucosidase (GLUC), mRNA 


NM 054112 


Homo sapiens chromosome 20 open reading frame 63 (C20orf63), mRNA 


NM 052951 


Homo sapiens chromosome 20 open reading frame 167 (C20orfl67), mRNA 


NM 014145 


Homo sapiens chromosome 20 open reading frame 30 (C20orf30), mRNA 


NM 033409 


Homo sapiens chromosome 20 open reading frame 54 (C20orf54), mRNA 


NM 032013 


Homo sapiens NDRG family member 3 (NDRG3), mRNA 


NM 032109 


Homo sapiens orthopedia homolog (Drosophila) (OTP), mRNA 


NM_024021 


Homo sapiens membrane-spanning 4-domains, subfamily A, member 4 
(MS4A4A), mRNA 


NM 022910 


Homo sapiens NDRG family member 4 (NDRG4), mRNA 
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NM_025206 


Homo sapiens fer-l-like 4 (C. elegans) (FER1L4), mRNA 


NM 024960 


TTrvmo saniens chromosome 20 onen readine frame 48 ^C20orf48 , l mRNA 


NM 024893 


Homo saniens chromosome 20 onen reading frame 39 CC20orf39 1 mRNA 


NM 024299 


Homo sapiens chromosome 20 open reading frame 149 (C20orf 149), mRNA 


NM 094077 


Homn sarriens SFCTS btndint? nrotein 2 fSBP2i mRNA 

i i \j 1 1 1 vj oauit'iio uXjv/1u U'Xi.iV-iiiig, jjxvjiv^ixx x< ^kJXJi y? liiivL^iii 


NM 079730 

X > IVX uz^Z, / Jl/ 


Homo saniens COP9 constitutive tihotomomhoffenic bomoloi? suhiinit 7R 

XXv/JLilV O CX VJ X wX J.O ^/ UUnOLlLULl V V IvlllWX UJ.JIU gVlJ.1V HV/11J.V/HJ t QUL/U1UL / J—* 

TArabidoDsis; (COPS7B") mRNA 


NM 022574 


Homo sapiens postmeiotic segregation increased 2-like 12 (PERQ1), mRNA 


NM 022568 


TTnmn Qarvipri^ aldphvdp debvrdocrenase 8 familv member A1 ( ATXyFTRAI i 

XXU111U oupivlio dXVlwXX Y VJ.V./ VXV-XX^yX VXVJ^V./iXClO V KJ XCLXXXXXy j HlvlllUvl iil VJ — (J_/lJ.L»i X. X J 2 

mRNA 


NM 022477 


Homo sapiens NDRG family member 3 (NDRG3), mRNA 


NM 022082 


TTomo ^aniens: pbromo^omp 90 nriPn "rpadino* tramp SO fC^OorfSQ i mRNTA 

xxvjxixvj ocx jJXVwXio vxxi vjiiivjovjxiiv-' ±*\J vjjjv-xx xvvcf.vx.xxxg xx cixxxv u s ^Auujiijy y ? xxxxn-x^zx 


NM_022058 


Homo sapiens solute carrier family 4, sodium bicarbonate transporter-like, 
member 1 0 fST C4A 1 0 i mRNA 

xxxcxxxut/X x \j ^LjXjV^'Txxiv/^j ixxxvx > n 


NM 021230 


Homo Qanien*; mvploid/lvTrrnTioid or mixed-lineage 1eiikemia3 fMT,T,3i mRNA 

X XU111U OCl^XVvXlO XXXJr VvXVJXVX/ X^y XXXJXXlV/XVX vl XXXX^VVvVX XlllV^Clgv Iv LXXVVv±XXXCXw> ^XVXXjXj^/ XXXXVJ. 1 XX 


NM_021145 


Homo sapiens cyclin D binding myb-like transcription factor 1 (DMTF1), 
mRNA 

llXXVXNx^ 


IN -IVX v/vjJ Z«JO 


TTnmn Qa"nienQ v-pt<5 e'rvth'Tfibl a <ztn die; vini<3 T^96 nnrocrpne hrnnfilncr 1 favian^ 

XXUlllVJ odL/lV^XXo V Lo V^X y LI XL UUldolUcla V XX IX O J_ ^ V7 \JXX\sKJg\slx\s XXVJXXXVJXVJg X ^CXVXCIXX^ 

(ETS1), mRNA 


NM 09046S 


xxUixivj ocipiciit> XNxyxvvJ xaxLiiiy mcniuvi *t ^iM/ivvj'T y ? ixixvln^v 


NM_0 14227 


Homo sapiens solute carrier family 5 (low affinity glucose cotransporter), 

XlldlxUv^l *T V < kJX-/V-^«->-i\.' - r }•> llXXVXNxV 


NM 015317 


Homo sapiens pumilio homolog 2 (Drosophila) (PUM2), mRNA 


IN IVx y X JDOJ 


XXOXX1U odpiCIlo ctL/Ilclid.c»lcl, ctvxl CIxwUvJl tlVvCtl lxlC5U.lllVvxCllv»/y 5 ctXctUI lliilct ^^VlXgXvjVC, LXXjJXC- 

A) (AAAS), mRNA 


NM 071 QSO 

1N1VX VJZ* X J7 .J VJ 


XXVJ111U OClLJlCXlo XiXt/iXlUl ClXIC' O LJCUlXllilg *T VJ.VJXAlCl.HlO5 O VXUlCllllllJ' /Ij HlV^/lllUV^l ^X Vv 

"Rraompnt of TcrP 1 hicyh afPinitv T rpppntor for* bpta nnlvtipntidp i nVfS»4A1 i mRNA 

XX Cl£i.lXXv_<Xl L VXX lgXj, XllglX CX.xxlxl.xLy X ? X VvV^v/IJ UVJX XVJX 5 UV^XCX LI VJXj' L/v/U/ LXUVw j ^iviu™rxi J} X X 1 1 VI > JTx 


NM 005SE9 

X > IVX VJVJ.J ~J 0.7 


Nnmn «5ar>ipn«i aldphvdp dphvdrocpnaQp f\ fflmilv mpmher A1 ( AT T^TTfiAl i 

XXVJ111VJ OCILJIV^IXO CHVXV^lljf VXw VJ.Si'lljr Vol VJgV^llCI.OVv VJ XClXXllX^y ; XXXV^IXX U'V-'X Al \^x>.J_<J./XXV7jTxX / 5 

mRNA 


NM 000533 

XN1YX UUv J J .J 


TTrvrnn QariipriQ TTrntpnliTiid nTotpin 1 rPpli^apn^-A/TpT^baehpr di^pa^p ^Tia^itip 

XXVJ111VJ OCLLJlVi/llO IJ1 VJ Lt/VJXXLJXvX LJlVJLV^lllX ^X V^XXZjCXV^IXO XYXV./X jOUCXV-'XXV^X VXloV»/CVOV^ ? OLJCXotXw 

paraplegia 2 5 uncomplicated) (PLP1), mRNA 


NM 01675? 

1 N IVX VJ JL \JX-,*J ^ 


Rnmn ^anipnci hapnlnviTpl TAP TPTiPat-pontainitiO" fi ^a"no11oTi^ mTRC^fi i mRNA 

XXVJXXXVJ OCLLJlV^llO UCXO LXXVJ V XX CLx i / V 1 IV^/L/v/ClL V>/VJ1XLC1.X11111^ VJ 1 CXLJVJXIVJXX^ I XX XI VVy \J / j X X XX VX > Xx 


NM 014351 


Homo sapiens sulfotransferase family 4A 5 member 1 (SULT4A1), mRNA 


NM 017373 


TT V\mr\ ccmi p»n c ■\7„Tn?i"P mncr , n1rv?i"nr\Tif 3 'nTT4fir* ~ftlr\Tr\<mrr*f\TV\^ nnfnopnp Virvmrvlrvo - T^ 

XXVJillvJ OdLJlC-llo V"lllCll 1 11 LloV> lXIVJCljJVJJ.lt/ UX VJ LXVv X1U1 VJ&dl V»/VJllld- VJllVyVJ^V/llti HVJlilVJlVJg X 

(avian) (MAFF), mRNA 


NM 006600 


TToit"im cciTvi^nc nnr»1p{ir rli ctfiTviiti c\ti crf^tx <=* Tinmoloo - ( A tiiHuIjitiq i rMTTD^^ 

XXVJ111VJ OCl LJ ICllo llLiv/lVwdl VJ.10L11UU.L1VJ11 g,t;ilC V_- llVJillVJlUg V ''*■* lUvJ-VXlCXllO J \xS \J X-J\^> J j 

mRNA 


XTM 0061 AS 

1NxVX_ UuU IH-J 


TTrvmrv cemipne TinciT /'TTot^ZLO 1 T^rvTnrvlrvcr cnT\"frnQi1"v/ T-i m^mnpr 1 j T~l7\T A TT-^ 1 I 
XTxvjXXXvJ acipXCXXo J_yXXdJ ^XlapH-V/^ XXvJXXXvJXUg,, oU-UXXXXclXXy XJ ? XXXCXXXUCX X ^XJlNxvJXX x )■) 

mRNA 

X X XX VX N £x 


NM 005170 

IN IVX UWJ 


XXVJ11XVJ oCIlJICXXo LXllXU-L'XCvJllLlC' ICXJCdl L/VJXXLClXXlXXXg X X ^ X XXX\.~d&oVJV-/lCll.C'VX JJlVJLV^lll, J VJ 

kD subuniti TTNRn 1 i mRNA 

IVLy C5 LXU LXXXX VJ ^ JL 1 liVVv J. J 3 XX VX > XX 


NMJ)01383 


Homo sapiens diptheria toxin resistance protein required for diphthamide 
biosvnthesis-like 1 cerevisiaei rP)PTT2T,1 i mRNA 

vlvu y llbllvOlO 111W X \ l_ r. vvl v V lul Av / 1 X/l 1 1 ■^-» 1 > ' /j 11UL VI li 1 


NM 001327 

X > IVX \J\J X I 


Homo saniens cancpr/tp^tis antio"P"n 1 rr^TAOl i mRNA 

X. X.\J 1XX\J OUL/lVllO VCU1VV1/ LVu L1l) UXXl.Xc^V'XX X IV-' X XXVJ X J 5 1IULV1 ll Jc 


NM 080750 


Homo saniens chromosome 20 nnen readinj? frame 143 rd20orfl43i mRNA 

*.x-\jxxy\j ouL/iviiij viii viiivuviiiv \J \jlj\^>Xx i vcvuiiig ii uiiiv x r t v_^a v/v/x x x~w* #j xxjulvx^x x 


NM 032819 

X ~ IVX v/ x* vJ x ~f 


Homo saniens 7inc fini?er nrotein 341 TZNP341 1 mRNA 

-»-.»- VAX AW lJU. X lD ZjIIIV llllgvl Ul vlvlll \: X 1 XJl iA I X J ^ llULVi ^ X X 


NM_0 17895 


Homo sapiens DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 27 (DDX27), 
mRNA 


NM 030782 


Homo sapiens cisplatin resistance related protein CRR9p (CRR9), mRNA 


NM 080748 


Homo sapiens chromosome 20 open reading frame 52 (C20orf52) 5 rriRNA 


NM 080743 


Homo sapiens serine-arginine repressor protein (35 kDa) (SRrp35) 5 mRNA 


NM 080742 


Homo sapiens UDP-glucuronyltransferase~S (GLCATS), mRNA 
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NM 080741 


Homo sapiens sialidase 4 (NEW), mRNA 


NM 080739 


Homo sapiens chromosome 20 onen reading frame 141 fC20orf \AW mRTsTA 


NM 033550 


Homo sapiens chromosome 20 open reading frame 64 (C20orf64), mRNA 


NM 080732 


Homo saniens ei?l nine homolocr 9 (C* elecrancf^ fEfrT T\T?^ tranQrrint variant ^ 
mRNA 


NM 053046 


Homo saniens eod nine homolog 2 (CI eleffans^ rRGTN'?^ tran<;rrint variant 1 
mRNA 


NM_025106 


Homo sapiens SPRY domain-containing SOCS box protein SSB-1 (FLJ22393), 
mRNA 


NM 030760 


Homo saniftTis endothelial differentiation QrVhin crnlir^iH r!r-nmtpin -rmml p»H 

-L-LVJ111VJ OClLJIV-'llO V^llvlVJ tllV^llCll UJLJL.Ll/1 t/llUid LlvJll ? ojjlllllgvj ilLlilJ. VJ |J1 vj LClll-VvU 14-U1CU. 

receptor 8 fEDG8") mRNA 


NMJ 16069 


Homo saniens mitochondria-associated nrotein involved in DTannlofvtp- 
macrophage colony-stimulating factor signal transduction (Magmas), nuclear 
gene encoding mitochondrial protein, mRNA 


NM 021205 


Homo sapiens Wnt-1 responsive Cdc42 homolog (WRCH-1), mRNA 


NM 032495 


Homo sapiens hypothetical protein SMAP3 1 (SMAP3 1), mRNA 


NM 032556 


Homo sapiens interleukin-1 HY2 (IL1HY2), mRNA 


NM_014331 


Homo saniens solute carrier familv 7 fcationic amino acid Iran snorter v-h 
system) member 1 1 (SLC7A1 1), mRNA 


NM 017564 


Homo sapiens stabilin-2 (STAB2), mRNA 


NM 020924 


Homo sapiens bioref (bioref), mRNA 


NM 015356 


Homo sapiens scribble (SCRUB), mRNA 


NM 030648 


Homo sapiens SET domain-containing protein 7 (SET7), mRNA 


NM 018488 


Homo sapiens T-box 4 (TBX4), mRNA 


NM 016470 


Homo sapiens chromosome 20 map 20ql3.1 1 


NMJ)80722 


Homo sapiens a disintegrin-like and metalloprotease (reprolysin type) with 
thrombospondin type 1 motif, 14 (ADAMTS14), mRNA 


NM_080676 


Homo sapiens chromosome 20 open reading frame 133 (C20orfl33), mRNA 


NM 080674 


Homo sapiens chromosome 20 open reading frame 86 (C20orf86), mRNA 


NM 080621 


Homo sapiens chromosome 20 open reading frame 136 (C20orfl36), mRNA 


NM 080608 


Homo sapiens chromosome 20 open reading frame 165 (C20orfl65), mRNA 


NM 080719 


Homo sapiens hypothetical protein MGC4473 (MGC4473), mRNA 


NM 003495 


Homo sapiens H4 histone family, member M (H4FM), mRNA 


NM 020633 


Homo sapiens VIR-like 1 fVlRLl") mRNA 


NM 007259 


Homo saniens vacuolar nrotein sorting 45 A fveasfl fVPS45A^ nYR7\TA 


NMJ)80631 


Homo sapiens vacuolar nrotein sorting 41 fveasf) fVPS41^ transcrint variant ? 
mRNA 


NMJ) 143 96 


Homo sapiens vacuolar protein sorting 41 (yeast) (VPS41), transcript variant 1, 
mRNA 


NM 018668 


Homo sapiens vacuolar protein sorting 33B (yeast) (VPS33B), mRNA 


NM 022916 


Homo sapiens vacuolar protein sorting 33A (rat homolog) (VPS33A), mRNA 


NM 003610 


Homo sapiens RAE1 RNA export 1 homolog (S. pombe) (RAE1), mRNA 


NM 014061 


Homo sapiens APR-1 nrotein fMAGEHl^ mRNA 


NM 001927 


Homo sapiens desmin (DES), mRNA 


NM 080593 


Homo saniens histone familv member frT?R/STk mRTsTA 


NM 080596 


Homo sapiens histone family member (H2A/S), mRNA 


NM_001867 


Homo sapiens cytochrome c oxidase subunit VIIc (COX7C), nuclear gene 
encoding mitochondrial protein, mRNA 


NM1001866 


Homo sapiens cytochrome c oxidase subunit Vllb (COX7B), nuclear gene 
encoding mitochondrial protein, mRNA 


NM 004718 


Homo sapiens cytochrome c oxidase subunit Vila polypeptide 2 like 
(COX7A2L), nuclear gene encoding mitochondrial protein, mRNA 
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1N1V1_UU 1 ODD 


TTn-mn ccini pnc p'vtnpbrnmp r» nvirtasp QllhlTTlit VTTa nolvnentide 2 (liver ) 

(COX7A2), nuclear gene encoding mitochondrial protein, mRNA 


IN 1V1_U U 1 O OH- 


T-Tnmn ccmipns rvtnrhrnmp c oxidase subunit Vila Dolvoentide 1 (muscled 

XHJlIlw odL/ldlo L/jr HJL/111 WlllC- V \JA.lvlcxDV^ O LtLy LX1J..L l v j.au Lvvyj.jr l^^l^ a ^Aiiuov-iwy 

(COX7A1), nuclear gene encoding mitochondrial protein, mRNA 


IN IVI UUO^fJ o 


TTnmn Qjmipns rnllprtin siih-familv member 10 fC-tvne lectin^ fCOLEC10\ 

XlOi-IlD odUlwllO wWllt/L/ Ull O LXLJ 1C111111 Y lllv>lllLJ V^X -L vy \^ i.jrj-/^,' ivvwiiy ^vyvyj-zxj^ a v^j 

mRNA 


IN IVI_U oUj 


tr nrnA cqnipnQ rnllaapn-liVp tail snbnnit (sincde strand of homotrimer^ of 

XlOIXlO DdlJlCllO L>ljlldg^ll lllV.t' IdlJL OLXL/LXillL ^OXXXgyXV^ O Li U11U UI XXV^XXXV^ LX xxxxvx y v^x 

asymmetric acetylcholinesterase (COLQ), transcript variant VIII, mRNA 


IN IV1_U oUj^o 


u ATnn oanipno r>r»11 a cr pn-1ilrp tail Qnbnnit fsincrlp strand of bomotrimer^ of 

XTUIIIO odL/xCllb Owlxd&Cll llxvc; ldll oUULiniL ^oiiigiv-' oLieiiivx \j± nwiiiuuiiiiv/i^ wx. 

asymmetric acetylcholinesterase (COLQ), transcript variant VII, mRNA 


IN IVI__U oUj HZ 


TTnmn c«ai-ii<=»nc pnll q crpn-lilrp tail snbnnit fsinoTp strand of bomotrimer^ of 

XlOIllO odLJiCIlD OlJlldliGll llxVV' Ldll OLiULllllL ^olll^iv olxciiivj. \jx iiuiiiuu imvi y vx. 

asymmetric acetylcholinesterase (COLQ), transcript variant VI, mRNA 


1N1V1 UOvJ'rl 


T-Tnmn canipns rollacren-liVe tail subunit (sintrle strand of homotrimer) of 
asymmetric acetylcholinesterase (COLQ), transcript variant V, mRNA 




TTnmn sanipns rol1affen-1ike tail subunit fsin&le strand of homotrimer^ of 
asymmetric acetylcholinesterase (COLQ), transcript variant IV, mRNA 


1N1V1 UOUjjj 


Unmn ccit^ipriQ nn11acrpn-1iVp tail snbunit ^sinP"le strand of homotrimer^ of 

X1U1111J odL/lCllo vUlldtivll iliVw Ldll o W- L> Lil 11 L yoJllglv OLXC4.XJ.VX V/x nvriixv/uiiiivi y v^x 

asymmetric acetylcholinesterase (COLQ), transcript variant III, mRNA 


IN IV1_U oUj O 5 


P A-mn oarnVn c rril 1 q cypn -1 iVp tail Qiibnnit Tsincrlp strand of bomotrimer i of 

IlUIIlU odUlCIlo v^OlldgCxl llxvC Ldll oU-L/LllllL ^olll^lt' oLlcxllvx ui iiv/iixw tx xxixwx j kj± 

asymmetric acetylcholinesterase (COLQ), transcript variant II, mRNA 


IN1V1__UUDD / / 


TTrvmr* canipn q r»rt11 crpTi-.1i Vp tail ciibnnit rsincrlp <?trand of bomotrimer^ of 

XxOIIlO odUlCilS UvJlxdKCll~lli\.C ldll oHULilllL I^OlllglV-/ OtldllVX V/JL XXV^XXXWLX XXXXWX ^/ \J±. 

aQvmmptrip arptvlrbnlinpstprase TCOLO^ transcrint variant I mRNA 

dO y 11U11CL1 11/ dL/t/L_y Iv^llv/llllt/OLW/X uov ^v-'V/XjV^^j LX CXXXoV/X xiy l v uiiuhu xaxav-l j. x. 


in ivx \J oyjuyz* 


TTnmn sanipns anontosis related nrotein APR-3 ( APR-3^ transcript variant 2, 
mRNA 


NM_0 16085 


Homo sapiens apoptosis related protein APR-3 (APR-3), transcript variant 1, 
mRNA 


NM 014318 


Homo sapiens apoptosis related protein (APR-2), mRNA 


J.N1V1 UU 1 / H-D 


TTr\rviri ccini p^n c r>ci1r»ini-n mr^rlnl atin cr licrsmn ( A A/TT (r 1 mRN A 
XlUlilU OdpiCllo OdlUlLilll lllvyVlLlldLlllg llgdliu. ^V-/iUV11jVJ ^, iiuvlmt. 


NM_004341 


Homo sapiens carbamoyl-phosphate synthetase 2, aspartate transcarbamylase, 
onrl rliTi^Hmrkmt^cp ^PAn^ nnrlpar crpnp pnnnrlina mitocbondrial nrotein 

dllLl tllliy HI ULll ULabC \ v^zjJL^ llUV^lCdl gt'llt/ t/llvvv^vxiii^ lxiXLVJV'XXv^xxuj.xci.x ^jikj lwxxx, 

mRNA 


IN 1V1 U 3 Z.*t 27 J5 


TTnmn Qarvipns arlantor-related nrotein comnlex 1 mu 1 subunit fAPllVIl^ 

XXUlllU OttUlCllO dVJ.dlJLvJl 1 VvltlLWVJ- L'lvyLV/lXX wVllljJlVA X, XXXLX X OWUUiilt Xi. X-LTJ.xy, 

mRNA 


JLN1YJL \JUlIZO 


TTnmn csmipriQ nrla-ntnr-rplatprl nrntpin nomnlex 1 &amma 1 subunit ( API Grl\ 

X1VJ111U odUlCllO dU-dJLILUl ItilCtL^/U- jJl\JLV-/lll v^Wllliyxv^A x, gcxxxxxxxcx x oul/uiui. yj. x-t ± v_j -*- / 5 

mRNA 


TsJM 080S4S 


TTnmn sanipns arlantor-related nrotein comnlex 1 eamma 2 subunit (AP1G2\ 
transcript variant 2, mRNA 


TSTA/f 00^017 
iNlYl 1 / 


T-Trvmn car\ipnQ pH?mtnr-.rp1atpr1 nrntpin pomnlpx 1 p-amma 2 subunit fAPlG2^ 

XHJllHJ odUlCllo dl_ldL/L\Jl It-ldLl^VJ. JJlV-lLv-lll \^\Ji.li^JX\^J\. x, gcLXXXXXXCL ^ ouuuuit ^j. u. x^j^y, 

transcript variant 1, mRNA 




TTnmn c^nipnc nrntpin tvrnsinp nbnsnbatasp non-rpr.pntor tvne 6 fPTPN6^ 

XlOllAO odLJICllo UHJLC-111 Lj'lV^oillt' jLJllWojJlltl.Lcl.ov', ii^fii i v^^v^k^ uwi tjr JK w v AJ - 

transcript variant 3, mRNA 


IN IV1_U oU D *+ o 


TTAmn cortiptic nrntpin "Krrnsinp nbnsnbatasp nnn-rpppntnr tvnp 6 rPHTPTSliS ) 
XiUIIlU odUlCllo [JliJLClll LynJoiiit' jJinjojpiidLdat/, ihjii lt/^/t/jJUJi Ly^j^ w yj. x.x. x^v^y, 

transcript variant 2, mRNA 


XTA/T 009 

IN IVL__U UZ OjI 


TTnTvm o«at-\i pnc nrntpin tvrnsinp nbnsnbatasp nnn-rpnpntor tvne 6 i^PTPN^ri i 

JTlOxlxO odUlCllO Ul ULdll LylU5111t L/llvJo LIlidLdoV/, 1 vv vL/LUl LJf Jr V J-^uyj 

transcript variant 1, mRNA 


Knvr 009 r^o 


TTnmn cicnipnc nrntpin tvrnsinp nbnsnbatasp nnn-rpnpntor tvne 4 

XlOIllO odJJlCllb UlULt/lll Lj'lwoillV' jJiivJojJiiciLciot;, iiwil 1 v,. lvi l-j^lvw r 

(megakaryocyte) (PTPN4), mRNA 


NM_002829 


Homo sapiens protein tyrosine phosphatase, non-receptor type 3 (PTPN3), 
mRNA 


NM_080423 


Homo sapiens protein tyrosine phosphatase, non-receptor type 2 (PTPN2), 
transcript variant 3, mRNA 


NM 080422 


Homo sapiens protein tyrosine phosphatase, non-receptor type 2 (PTPN2), 
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transcript variant 2, mRNA 


-LN1VX \J\J aLiKJjL,(J> 


TTnmo dfmif»n<a ■nrntf*in fvrnQinf* tVhrwnViatacift non-rftnp.t^tor t"vr>f=» 0 CP r T r V'W}\ 

XjLLFXllU Od-^JIL/Uo piUL^ill Lj'lVJOlllt- JLI±l\Jo^lllcH.Clo^' 3 lL\JLi. l\s\j\^yj\\JL Lj'lJC' jLi 11 XJL ANji.^ 9 

transcript variant 1 , mRNA 




T-Trvrnri c q n i f»ti q tirntpin t\/rnQirip riTiricriiiatase n on -re pen tor tvnp 1 ^T^nTPTvJI i 

mRNA 


NM 014741 


T-T/vmr* coni f*ri c TYrwf'P'iTi f\rrncinf* r\1nr\ci"\liJi tasp— Ii k p i Tvrrili tip in ctf^!^ r\ PSitnlArtir* 

XXU11HJ odlJlC'Ilo UlvJlCliX Lyi UoXlXC- JJlUJoLyllO-tClot^ xxxVl/ \J^Fx vJxXIXt; JXlo lA^CUX \Jx ^cilcLiy LIV^ 

arginine), member a (PTPLA), mRNA 


"NTM" 001470 


WrvmA cimiPTiC rvrritf^in trrrrwinf* -rVrirtcTiTis} taoA T\/t\r T\/A tvi f*tti 0 fPTPZt A 9 l 
XxOIIlU octpiCllo JJIOLCxIJ. LyiUoliXC pixUoJJllcltcl&C' iy]JC< IV/i, IXxClxxUCx /-, \S. Lx'-TjrYZ'j) 

transcript variant 1, mRNA 


"NTM" 0R0109 


xxuiiiu isd.piciit> piuLciii lyiuoiiic pinj&piictLaoc Lypc iv/ij iiiciiiuci z, ^rirHiTLZ,^, 
transcript variant 3, mRNA 


nm 0^0^01 

±>lxVX vOUJ71 


T-Trvmr\ csjtiIPTiC TvrvitfMTi lArrr^cinf* iVhriQiVhiitaCF* tvTiP TA/A m rttiTi 9 f"PT"P^L A 9 l 

XXvJXxXU odkyit-llo JXxvJLClXX L.jrlL/Olllt' Lyxl^JOjJlXClLa.ot' I.J' Lyt^ X V Aj lllt/llJU-lt-x Z ^X X JL tii.ii- ^ ? 

iTan«;crir)t variant 9 mRNA 

U CUIOVI JLU I YC4-XXCIXXI XJLXXVX 1 X X 


NM 080591 


Homo saniens torostaeflandin-endoneroxide svntliase 1 T nrostaelandin G/H 
synthase and cyclooxygenase) (PTGS1), transcript variant 2, mRNA 


NM 000962 


Homo saniens orostafflandin-endoneroxide svntliase 1 ( nrosta^landin G/H 
synthase and cyclooxygenase) (PTGS1), transcript variant 1, mRNA 


NM 004058 


Homo Sflnienci calcvrihosine ^C!APS i iran^criTit variant 1 mRNA 


NM 080590 


Homo sapiens calcyphosine (CAPS), transcript variant 2, mRNA 


NM 0061 RO 


XXL'lllVJ OdL/lC'llo dlxlJ'HJlU. UCld L^l CL/U.I JJI UIGXIX ^L/jf HJJJlCl&llllVv IdLiJ LUlliXllig JpiULC-lil 

2 (APPBP2), mRNA 


NM 001005 


X XVJUlvJ OdLJICllo ClLLLy IWlLi UC LCl JJ1 CUU1 &*J1 |JxULC/lll UlllVXlllg JJ1\JLC/111 X, ~J y iSA-J 

(APPBP1), mRNA 


TnTA/T 00S7S1 


1-Tnmn cnni^nc ATP i^inrlincr tirr»tpiti c\ cc^~\r , iQtf z »rl \7t/i tTi r»f^11 rl i "fn^f^n ti ti nn 
XX^JIIIU OCljLJICxlo xV X X UillLllllg jJIULClll CtooOOlClLC/VX WlLXx tCli iXlXlCI CllLldLUJIl 

TAPAPD^ mRNA 

\^ni xvv-'Xy J. x xx vx > xx 


NM 080600 

1 > XYX uOvwv 


ffomn <?aTiif*n<i mvplin a<s«?opiatpd crlvponrotpin HV/TAG^ tran sprint variant 0 

mRNA 


NM 002361 

X >XVX V/VjU JU 1 


Homo ^aniftns mvplin assoniafprl Pivconrotfiin HV/T AGi Iranscrint variant 1 

X.X\JIX3\J OCXLyXC'XXO Xi-Xjf ^XXXX dOO tV^VX £j*-Jf V>\w/ LJX VJLwXH ^IVXXXvJ l/X CIXXOV-'X X L YCUlulXl 1 j 

mRNA 


NM 005994 


Homo sapiens T-box 2 (TBX2), mRNA 


NM 080647 


Homo sapiens T-box 1 (TBXl), transcript variant C, mRNA 


NM 080646 


Homo sapiens T-box 1 (TBX1), transcript variant A, mRNA 


NM 080675 


Homo sapiens sperm associated antigen 4 -like (SPAG4L), mRNA 


NM 080617 


Homo sapiens cerebellin precursor-like 1 (CBLNL1), mRNA 


NM 080611 

X > XYX uOUUl X 


Homo sanip/n*? dual snpoificitv nho^nhata^e-likp 15 TP)TTSIP1S^ mlxT^A 


NM 080610 

JL N X VX \J O \J \J iv 


Homo ^anipn^ r*v<3tatin Q~1i1cp fmnn^ TC^STQT ^ mRNA 


"NM 080602 


Homo sanipn*? ar,tin rflated nrotpin 01% nomnlpx <5nbnnit ^H (1\ ( ATvPf^^R^ 

X XWXX1W OtXLJXV^lXO <X\j L11X X <sl(X L\^\X LJlVJ l\sXxl *-> ^v^XXXL-JXV-'.A.j OlXULXXXXt JJJ \ XVX^/ J ^iXlxX V_y JXJ ^ ? 

mRNA 


NG 000011 

X >l VJ vy \J \J \J X X 


Homo saniens cenomic cytochrome P4 50 subfamilv TTA fnhenoharhital- 
inducible) (CYP2A.3@) on chromosome 19 


NM 016649 

X > 1VX \J X UUT^y 


Homo sanien"? chromosome 90 onen reading frame 6 (C^OQcwff^ mlvNA 

XlVlllU O CX UJX\-/X10 VllX \JLXl\J\J\JLXX\J JJ\J \JLJ\sXX X V^tXVJ-JLXXg, XX ClXXXVv \J \^\s^iKS^JX lUj, 1 1 iX VX 't Xx. 


NM 080597 

X > xvx v/oujy / 


Homo saniens oxvsterol binding nrotein-like 1A fOSTRPT.I A i mRNA 

XXV/XXXW OCiL/ XV-'XXO UyVjroU^X^JX L/XXXVXXXXg J_fX \J L^XXX X XJl y W UXJX J — 1 X XX J 7 X X XX VX > Xi. 


NM 080605 


Homo ^aniens T FDP-Gal 'TietaGleNTAe beta 1 ^-O'alaetnQvltrans'feraQp nrilvneritifie 

6 CB3GALT6 j mRNA 

yx-#^ VJJ, xxw X \S J ^ ULLvL ^ J. X 


NM 058169 

X > XVX UJU J.uy 


Homo saniens loss o f heterozv^ositv 12 chromosomal reeion 1 TT.OH12GR1 i 
mRNA 


NM 058164 


Homo sapiens olfactomedin 2 (OLFM2), mRNA 


NM 052866 


Homo sapiens ADx\MTS-like 1 (ADAMTSL1), mRNA 


NM 018030 


Homo sapiens oxysterol binding protein-like 1 A (OSBPL1 A), mRNA 


NM 033142 


Homo sapiens chorionic gonadotropin, beta polypeptide 7 (CGB7), mRNA 


NG 000013 


Homo sapiens genomic MHC class III complement gene cluster (MCGC@) on 
chromosome 6 
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NM 070967 

xNJLVJL \J £-,\J S \J / 


Homo sapiens nuclear receptor coactivator 5 (NCOA5), mRNA 


NM OH 044 

J. N xvx v/j j V i r 


Homo sapiens microtubule-actin crosslinking factor 1 (MACF1), transcript 
variant 3, mRNA 


NM 033024 


Homo sapiens microtubule-actin crosslinking factor 1 (MACF1), transcript 
variant 2, mRNA 


NG 000017 


Homo sapiens genomic protocadherin beta cluster (PCDHB@) on chromosome 5 


NM 015864 


Homo sapiens chromosome 6 open reading frame 32 (C6orf32), mRNA 


NM 032188 

X > XY A v JZ< X uu 


Homo sapiens histone acetyltransf erase MYST1 (MYST1), mRNA 


NM 030776 


Homo sapiens chromosome 20 open reading frame 183 (C20orf 1 83), mRNA 


NM 024918 


Homo sapiens chromosome 20 open reading frame 172 (C20orfl72), mRNA 


NM 024812 


Homo sapiens brain and acute leukemia, cytoplasmic (BAALC), mRNA 


NM 024777 


Homo sapiens chromosome 20 open reading frame 124 (C20orfl24), mRNA 


NM 024758 


Homo sapiens agmatinase (FLJ23384), mRNA 


NM 024641 


Homo sapiens mandaselin (FLJ12838), mRNA 


NM 024331 


Homo sapiens chromosome 20 open reading frame 121 (C20orfl21), mRNA 


NM 024301 


Homo sapiens fukutin-related protein (FKRP), mRNA 


NM 005763 


Homo sapiens aminoadipate-semialdehyde synthase (AASS), mRNA 


NM CP3935 


Homo sapiens chromosome 20 open reading frame 116 (C20orfll6), mRNA 


NM 021993 


Homo sapiens FUS interacting protein (serine-arginine rich) 2 (FUSIP2), mRNA 


NM_014555 


Homo sapiens transient receptor potential cation channel, subfamily M, member 
5 <TRPM5\ mRNA 


TSIM 000537 


Homo sapiens renin (REN), mRNA 


NM 016652 


Homo sapiens Crn, crooked neck-like 1 (Drosophila) (CRNKL1), mRNA 


NM 021245 


Homo sapiens myozenin 1 (MYOZ1), mRNA 


\ru 001 967 

xNxYJL X VJ / 


Homo sapiens eukaryotic translation initiation factor 4A, isoform 2 (EIF4A2), 
mRNA 


1\TM" 01 £649 


Hnmo ^aniens H2A histone familv member Y2 fH2AFY2), mRNA 


7SFM 01 S14S 


Homo sapiens PAS domain containing serine/threonine kinase (PASK), mRNA 


NM_0 17902 


Homo sapiens hypoxia-inducible factor 1, alpha subunit inhibitor (HIF1AN), 
mRNA 


"MM 01 R285 


Homo sarviens chromosome 15 onen readins frame 12 (C15orfl2\ nuclear gene 
encoding mitochondrial protein, mRNA 


NM 018267 


Homo sapiens H2A histone family, member J (H2AFJ), mRNA 


NM_017555 


Homo sapiens egl nine homolog 2 (C. elegans) (EGLN2), transcript variant 2, 
mRNA 


NM 016143 


Homo sapiens likely ortholog of rat p47 (p47), mRNA 


NM 015993 


Homo saniens Dlasmolinin fPMLPV mRNA 


NM 01491R 


Homo sapiens Mix interactor (MONDOA), mRNA 


NM_0 14948 


Homo sapiens likely ortholog of mouse ubiquitin conjugating enzyme 7 
interacting orotein 5 (TJBCE7IP5") mRNA 


NM_014016 


Homo sapiens SAC1 suppressor of actin mutations 1-like (yeast) (SACM1L), 
mRNA 


"MM 01 SI 56 

J.N1VX U1JLJU 


Homo saniens REST corenressor (RCOR^ mRNA 


NM 01 ^37 


Homo ^aniens translocase of inner mitochondrial membrane 22 homolos (yeast) 
CT1MM22), mRNA 


NM 013733 


Homo ^aniens serine threonine kinase 39 CSTE20/SPS1 homolos veasf) 
(STK39), mRNA 


NM 006595 


Homo sapiens apoptosis inhibitor 5 (API5), mRNA 


NM 006402 


Homo sapiens hepatitis B virus x interacting protein (HBXIP), mRNA 


NM_006351 


Homo sapiens translocase of inner mitochondrial membrane 44 homolog (yeast) 
(TIMM44), mRNA 


NM 006327 


Homo sapiens translocase of inner mitochondrial membrane 23 homolog (yeast) 
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(TIMM23), mRNA 


NM_006335 


Homo sapiens translocase of inner mitochondrial membrane 17 homolog A 
(yeast) (TIMM17A), mRNA 


NM_006420 


Homo sapiens ADP-ribosylation factor guanine nucleotide-exchange factor 2 
(brefeldin A-inhibited) (ARFGEF2), mRNA 


NM 005992 


Homo sapiens T-box 1 (TBX1), transcript variant B, mRNA 


NM 005834 


TTomo sarviens translocase of inner mitochondrial memhrane 1 7 homolot* R 
(yeast) (TIMM 1 7B), mRNA 


NM 000385 


Homo saniens aauaoorin 1 f channel -forming integral nrotein 28kTT) (AOPI^ 

J-Avillv OU^/lwlliJ CI V_| t-4 Ci |_/ V_/ 1. .1 1 I X ^ Wll U4-JL XX IVl X V^,' JL 111111 llltV^l LXX JJ1 V/lVlllj ^UlVL/ J \^J- 1- Y^JL X Jy 

mRNA 


NM 002891 


Homo saniens Ras nrotein-snecific Eruanine nucleotide-releasine" factor 1 
(RASGRF1), mRNA 


NM_000963 


Homo sapiens prostaglandin-endoperoxide synthase 2 (prostaglandin G/H 
synthase and cyclooxygenase) (PTGS2), mRNA 


NM_002792 


Homo sapiens proteasome (prosome, macropain) subunit, alpha type, 7 
(PSMA7), mRNA 


NM 002335 


Homo sapiens low density lipoprotein receptor-related protein 5 (LRP5), mRNA 


NM_001402 


Homo sapiens eukaryotic translation elongation factor 1 alpha 1 (EEF1A1), 
mRNA 


NM 080677 


Homo sapiens dynein light chain 2 (Dlc2), mRNA 


NM 080672 


Homo sapiens Q9H4T4 like (H17739), mRNA 


NM_080671 


Homo sapiens potassium voltage-gated channel, Isk-related subfamily, gene 4 
(KCNE4), mRNA 


NM 080670 


Homo sapiens similar to RIKEN cDNA 2610030J16 gene (MGC2541), mRNA 


NM 080669 


Homo sapiens similar to RIKEN cDNA 1 1 10002C08 gene (MGC9564), mRNA 


NM 080667 


Homo sapiens similar to RIKEN cDNA 4931428D14 gene (MGC15407), mRNA 


NM_080665 


Homo sapiens similar to RIKEN cDNA B2301 18G17 gene (MGC 19604), 
mRNA 


NM 080664 


Homo sapiens similar to RIKEN cDNA 4930578F06 gene (MGC9912), mRNA 


NM 080662 


Homo sapiens similar to RIKEN cDNA 1810022F1 1 gene (MGC4281), mRNA 


NM 080660 


Homo sapiens similar to RIKEN cDNA 1200014N16 gene (MGC14289), mRNA 


NM 080659 


Homo sapiens similar to RIKEN cDNA 2310030G06 gene (MGC14839), mRNA 


NM 080657 


Homo sapiens vipirin (cig5), mRNA 


NM 080655 


Homo sapiens similar to RIKEN cDNA 5730528L13 gene (MGC17337), mRNA 


NM 080654 


Homo sapiens NY-REN-41 antigen (NY-REN-41), mRNA 


NM 080653 


Homo sapiens similar to RIKEN cDNA 4930500C14 gene (MGC9341), mRNA 


NM 080652 


Homo sapiens similar to RIKEN cDNA 5730578N08 gene (MGC15397), mRNA 


NM 004296 


Homo sapiens regulator of G-protein signalling 6 (RGS6), mRNA 


NM_014234 


Homo sapiens FabG (beta -keto a cyl- [ a cyl -c arr ier-pro tein] reductase, E coli) like 

(E. coli) (FABGL), mRNA 

— ^ s-.y n 


NM 024775 


Homo sapiens gemin 6 (GEMIN6), mRNA 


NM 080626 


Homo sapiens BRI3 binding protein (BRI3BP), mRNA 


NM 080625 


Homo sapiens chromosome 20 open reading frame 160 (C20orfl60), mRNA 


NM 080616 


Homo sapiens chromosome 20 open reading frame 112 (C20orfl 12), mRNA 


NMJ)80612 


Homo sapiens DOS/Gab family member 3 (GAB3), mRNA 


NM 080607 


Homo sapiens chromosome 20 open reading frame 102 (C20orfl02), mRNA 


NM_080603 


Homo sapiens chromosome 20 open reading frame 162 (C20orfl62), mRNA 


NM 032019 


Homo sapiens histone deacetylase 10 (HDAC10), mRNA 


NM 030815 


Homo sapiens chromosome 20 open reading frame 126 (C20orfl26), mRNA 


NM 020841 


Homo sapiens oxysterol binding protein-like 8 (OSBPL8), mRNA 


NM 020764 


Homo sapiens cask-interacting protein 1 (CASKIN1), mRNA 


NM 016436 


Homo sapiens chromosome 20 open reading frame 104 (C20orfl04), mRNA 
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NM 022104 


Homo sapiens chromosome 20 open reading frame 67 (C20orf67), mRNA 


NM 080546 


Homo sapiens CDw92 antigen (CDW92), mRNA 


NM 015511 


Homo sapiens chromosome 20 open reading frame 4 (C20orf4), mRNA 


NM 002116 


Homo saniens maior histocomnatibilitv comDlex. class I. A fHLA-AY mRNA 


NM 023017 


Homo sapiens phosphoinositide 3 -kinase enhancer (PIKE), mRNA 


NM 090011 


Unmn cscniptic rzinn fincrpr rvrnfpin 117 ^TlSTF1 1 7) mRNA 

XXvJllHJ oCtLJJLv^JLxo ZjIIIU .Llllgd JJlUltill Jx / yZ^ixyJL J 1 / y 5 lllAVl >z X 


NM_005037 


Homo sapiens peroxisome proliferative activated receptor, gamma (PPARG), 

IIIXV1N r\ 


NM 01R706 


T-Trvmr» cnnipn q vapimlar TYrr»tpin Qnrtincr IS fvpast^ rVHPSl'iS) mRNA 

HUIIIU OCipiCllo V Cl\s LlVJldl JJlWLt/111 oUl tlllg, —J ^jft'ClOty ^ Yl \J^J^JJ^ X X JUL x_L 


"MIVT 014001 


"HVvmn canipn<; OVAD/TT f A^n-(Tlii-A1a-A<?n/Hi<3 1 box Dnlvnentide IS fDDXIR^i 

mRNA 


"NM 


Unmn cnniPTiQ PT? PR tyt p -m T\T A nrnf , p<?<sino' fflfitnr 8 linmnln? fvpa<5t^ fPRRT^R) 

JJLU111U oaUlCllo JT Xvi. O jjlt J.1J_LV±>I^Y JJ1 WV^V/OOlll^ lav LVJ1 U HUlllUlUg v^cio \, J yX XVJL X kjJ^ 

mRNA 


NM 00167S 


Un-mn ca-nipnQ ■nrp-mT^'NrA ■nTnpp^csi'no" fantoT 1 8 fPRR1 R^l mRNTA 

X X\J XxXKJ Otl^J J-V/llO W iilXVlNx*. ^/l UC'tOOlllg JlCI^ LUX X Kj 1VI XkjJ^ XXXX\^±. > ^Ti. 


NM 006214 


Homo sapiens phytanoyl-CoA hydroxylase (Refsum disease) (PHYH), mRNA 


XTA/T OOzl17zl 


xiomo sapiens cyLOcnriJinc u uAiuabc buuuiiiL viu ^^wyvuv^ nuoicai gene 
encoding mitochondrial protein, mRNA 


IN 1VX_U U x oOj 


XiOino sapiens cyLOCiixuiiic o uaiuo-oc t>uuuiiii vxu ^uaudj, iiuoiccti gciic 
encoding mitochondrial protein, mRNA 


XTA/T 00^90^ 


T-Trvm/"i ccmipnc r»"\rt"r\r*1rr*<~\Tn< :i c rwiricicf^ cnhnnit VTn ^rnpnti c\ f s i PO X n A 7 1 
XXUI1HJ oclL/IClIo L/ V LVJC-I1I VJ111C L- wA.lVJ.doty oU-L/Lllll L V la Wlj' J^t/jJ LlVJ-t/ ^ ^v^V_/yvUzT^y, 

niiplpaf o"ptip pnpoHino" mitnr*VinnrlTia1 Tvrotpin mT^N^A 

llLlL/lCCll gt/llt/ t/llv> Wvllll^ 1111 IAJ^/1HJ±1U.1 lal IV^lll, 11ULXJ. ^) JT\. 


NM_004373 


Homo sapiens cytochrome c oxidase subunit Via polypeptide 1 (COX6A1), 

rmplpar crpnp priPoHino - mitnrbnnHTial "nrrifpin mRNA 

llLlOlt/d-l g^/llL/ ^/llVV^U-lllg lill LU^llUllUl 1C1.1 ^JX \J tv^lll, 11XJLVJL >l il 




TTnmo <?ar»ip"n<; nvtnnhrnmp c, o^ciHa^p subunit TV i^ofotm 2 f(~?(~yX4T2^ nuclear 

gene encoding mitochondrial protein, mRNA 




TTnmn car^iptiQ aprrwin binHino - r>rntpiTi T Af^RT^P^ mRN^A 

JL JLvJIllvJ oCt^Jit/llo aLlUolll UlllUlll^ *J L^lll l^iVV/lvUl J , llll.VJ_ > ^3L 


NM_080476 


Homo sapiens CDC91 cell division cycle 91-like 1 (S. cerevisiae) (CDC91L1), 
mRNA 


INIVX UoUf/j 


nomo sapiens vj/a x /a uiiitimg piuicm j ^vj^rvx/A.jy, iiixvi>/a. 


NM_002121 


Homo sapiens major histocompatibility complex, class II, DP beta 1 (HLA- 

XJX xj Ljy IIITVLNiA 


NM_078470 


Homo sapiens COX 15 homolog, cytochrome c oxidase assembly protein (yeast) 
(COX15), nuclear gene encoding mitochondrial protein, transcript variant 1, 

mRTSTA 

I1LCVI >xA 


iNlVX_UVJMO /D 


T^Tr^-mr* canipnc C~^Ci~^^ 1 linmnl r\or r*\rtr\r , V\Trc\irrif* c rvsHHncf* nccprnKI^/ t^to^y^iti f\rf*z\ 0+ 1 
XjUJIIHJ OctpiCllo VyVJA 1 I IlUIlIUlUg, \sy WJKuxxx ^ VJ^VlLldoC dooClllUiy JJlULClll yy\ja,Q\,j 

(C^CisZ] 1 1 nnplpar ctptip pnpnHincr mitnp.briTiflnal nrntpin mRNA 

^V^/W/V X X Jy llUvl^Ul gt^llt/ ^llV^VJVJ-lllg, 1111LW\»/11\J11U1 1C4-1 ^JX \J LV-'J.ll, 1 X UL V_L ^ n 


NM" 001101 


TTnmn ^anipn*? C^O^TI 0 bnmnlncr pvtnnlirnmp p oxidasp as^pmblv "nfotpin hpmp 

X X\J XXXKJ l5c,IJ_/1C-11o V_^V-/^V X \J XXKJ XXXyJ XVJpZjj \s V L\J\jXXL VJlllw v V^yvlVJ-ClOV' ClOO^lliU/l y J^Jl W LV^lll, 11^/lllv/ 

A/farnptsvltrari^fpra^p fvpa<5tj fY^OlCIO^ miclear pene encodincr mitoohondrial 
protein, mRNA 


NM 054028 


Homo sapiens acyl-malonyl condensing enzyme (AMAC), mRNA 


NM 032485 


Homo sapiens chromosome 20 open reading frame 154 (C20orfl54), mRNA 


NM 033342 


Homo sapiens tripartite motif-containing 7 (TRIM7), mRNA 


NM 033421 


Homo sapiens chromosome 20 open reading frame 161 (C20orfl61), mRNA 


NM 033197 


Homo sapiens chromosome 20 open reading frame 1 14 (C20orfl 14), mRNA 


NM 020866 


Homo sapiens kelch-like 1 (Drosophila) (KLHL1), mRNA 


NM 037883 


Homo saniens chromosome 20 onen readine frame 100 fC20orf 100^1 mRNA 


NM 032523 


Homo sapiens oxysterol binding protein-like 6 (OSBPL6), mRNA 


NM 020896 


Homo sapiens oxysterol binding protein-like 5 (OSBPL5), mRNA 


NM 015550 


Homo sapiens oxysterol binding protein-like 3 (OSBPL3), mRNA 


NMJJ31473 


Homo sapiens carnitine deficiency-associated gene expressed in ventricle 1 
(CDV-1), mRNA 


NM 030801 


Homo sapiens MAGE-E1 protein (MAGE-E1), mRNA 
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NM 025128 


Homo sapiens MUS81 endonuclease (MUS81), mRNA 


NM 024958 


Homo sapiens chromosome 20 open reading frame 98 (C20orf98), mRNA 


NM 024663 


Homo sapiens aminopeptidase-like 1 (NPEPL1), mRNA 


NM 024586 


Homo sapiens oxysterol binding protein-like 9 (OSBPL9), mRNA 


NM 024120 


Homo sapiens chromosome 20 open reading frame 7 (C20orf7) 5 mRNA 


NM 022776 


Homo sapiens oxysterol binding protein-like 1 1 (OSBPL1 1), mRNA 


NM 022109 


Homo sapiens CDw92 antigen (CDW92), mRNA 


NM 022088 


Homo sapiens zinc finger protein 338 (ZNF338), mRNA 


NM 021158 


Homo sapiens chromosome 20 open reading frame 97 (C20orf97), mRNA 


NM 021232 


Homo sapiens proline dehydrogenase (oxidase) 2 (PRODH2), mRNA 


NM 021220 


Homo saniens zinc finder nrotein 339 fZNF339^ mRNA 


NM 021039 


Homo sapiens SI 00 calcium binding protein A14 (calgizzarin) (S100A14), 
mRNA 


NM 020659 


Homo sapiens tweety homolog 1 (Drosophila) (TTYH1), mRNA 


NM_0 18972 


Homo sapiens ganglioside-induced differentiation-associated protein 1 
(GDAP1), mRNA 


NM 017921 


Homo sapiens hypothetical protein FLJ20 65 7 (NPL4), mRNA 


NM 017784 


Homo sapiens oxysterol binding protein-like 10 (OSBPL10), mRNA 


NM 017731 


Homo sapiens oxysterol binding protein-like 7 (OSBPL7), mRNA 


NM 018209 


Homo sapiens ADP-ribosylation factor 1 GTPase activating protein 
(ARF1GAP), mRNA 


NM 018102 


Homo sapiens zinc finger protein 334 (ZNF334), mRNA 


NM 015891 


Homo sapiens pre -mRNA splicing factor 17 (PRP17), mRNA 


NM 016599 


Homo sapiens myozenin 2 (MYOZ2), mRNA 


NM 014962 


Homo sapiens BTB (POZ) domain containing 3 (BTBD3), mRNA 


NM 014835 


Homo sapiens oxysterol binding protein-like 2 (OSBPL2), mRNA 


NM 014723 


Homo sapiens syntaphilin (SNPH), mRNA 


NM 014183 


Homo sapiens dynein light chain 2 A (DNLC2A), mRNA 


NM 014055 


Homo sapiens carnitine deficiency-associated gene expressed in ventricle 1 
(CDV-1), mRNA 


NM 014477 


Homo sapiens chromosome 20 open reading frame 10 (C20orfl0), mRNA 


NM 012261 


Homo sapiens chromosome 20 open reading frame 103 (C20orfl03) 5 mRNA 


NM 013369 


Homo sapiens DNA (cytosine-5-) -methyl transferase 3 -like (DNMT3L), mRNA 


NM 012469 


Homo sapiens chromosome 20 open reading frame 14 (C20orfl4), mRNA 


NM 012291 


Homo sapiens extra spindle poles like 1 (S. cerevisiae) (ESPL1), mRNA 


NM 007002 


Homo sapiens adhesion regulating molecule 1 (ADRM1), mRNA 


NM_006809 


Homo sapiens translocase of outer mitochondrial membrane 34 (TOMM34), 
mRNA 


NM 006813 


Homo sapiens proline rich 2 (PROL2), mRNA 


NM_002509 


Homo sapiens NK2 transcription factor homolog B (Drosophila) (NKX2B), 
mRNA 


NM 080474 


Homo sapiens serine (or cysteine) proteinase inhibitor, clade B (ovalbumin), 
member 1 2 (SERPINB 1 2), mRNA 


NM 006009 


Homo sapiens tubulin, alpha 3 (TUBA3), mRNA 


NM 003463 


Homo sapiens protein tyrosine phosphatase type IV A, member 1 (PTP4A1), 
mRNA 


NM 019888 


Homo sapiens melanocortin 3 receptor (MC3R), mRNA 


NM 001846 


Homo sapiens collagen, type IV, alpha 2 (COL4A2), mRNA 


NM_079422 


Homo sapiens myosin, light polypeptide 1, alkali; skeletal, fast (MYL1), 
transcript variant 3f, mRNA 


NMJ)79420 


Homo sapiens myosin, light polypeptide 1, alkali; skeletal, fast (MYL1), 
transcript variant If, mRNA 
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NM 000795 


TTomo Qani pn ^ c\ on a m itip TPPP'ntnT* T~^7 ^T^)T?T^)7^ tran q print variant 1 mT?7\TA 

OC4.LJ J.V-/1J.O \JL\JIJ all 111 \\s ICvCJJLVXL XJ ^ ^J_/l\ 1 y, LI dllol/1 1JJ L Vdlldlll JL , 11 1XVJLN rV 


NM 016574 


Homo sapiens dopamine receptor D2 (DRD2), transcript variant 2, mRNA 


NM 079837 

x>xYX \J I \J *J 1 


TTorno saniens RTfT^ asciopiated nnpl par nrotein fRANT^ tran Qprint variant 0 

11U111U OdJJIV/llo U1VJJ dooUlsldLCU lllXUlCdl JJ1ULC111 ^JL>.fxXNX LldxloLvlxLJL VdlldilL Z* ? 

mRNA 




xxuxnu odpiciio j_> x \jj ctoouoiaLcu. iiuoiccii piuiciii ^j3/TL.iNJr k irdnsorxpi variant i ? 

mRNA 


NM 07049 S 

XNIYX \J / y-r£,~j 


inuiiiu bd-pieiio myubin, iigm poiypcpciuc o, diKdii, smooxn muscie anu non- 
muscle (MYL6), transcript variant 3, mRNA 


IVM 079474 

1 N 1VX \J I y-tjL^t 


xxunitj bdpiciit> iiiyuoiii, iigiit puiypcpticic o 5 dijvdii, amooLn mubcie dnu non- 
nmi^filp rA/TY'T f\\ iran^inTint variant 4 mT^T^CTA 

lllLiOv/lV^ ^XVJL X J—txJJj LI alloUl LIJL VdlldllL*^ 5 11ULVJ. N JTx. 


NM 079423 


TTrvmo Qani^tlQ 'm^/'OQTn licnf Tinlx/nf^rvHrlf* f\ o 11<>-o 1 -i cmnr^tVi mnc^lp onrl nr\n_ 

XXVylllW odJLJlwllo lll^UDlllj ll^HL JLUJl V Ut/ULlU-ti vJ ; dllvdll^ ollUJULll lllLioOlC dllLL 1HJ11 

muscle rMYL6^ transcrint variant 2 mRNA 


NM 021019 


Homo s aniens mvosin 1ip"1it nnlvnentide 6 allcali smnntri mn<3p1f» anH nnn- 
muscle TMYL6^ transcrint variant 1 mRNA 


NM 004509 


Homo saniens SP1 10 nuclear bodv nrotein fSPI 1 0^ transcrint variant a nYRTsTA 

xuiiiv oul/ivuu ux x xxtxvyxvux uuuj i^x w Lvxxx y^DX x x \J J ^ ixcixxovvx -ipi- V CA-X. XCX-XX L dj XXXXAJ. lil 


NM 080424 


Homo saniens SP1 10 nuclear bodv nrotein fSPl 1 0^ transcrint variant c mRTSTA 

XXVXllU ubtL/xvxxij V-' 1 X XV XXUVyXvUX UUUJ JJX V/ 1/VJ.J.J. y^kJX X X V/ yj tX CXXXOwX X p I V CIX XCXXX L 1 1 ll\ 1 'I 1 V 


NM 004510 


Homo saniens SP1 10 nuclear bodv nrotein fSPl 10^ transcrint variant b mRlSTA 


NM 004574 


Homo saniens neanut-like 2 TDrosonbila^ TPl^ITT 2^ tran sprint variant 1 mPXTA 

X.XVXXXU Ot-Xkyxv^xxo yJ CXI 1 H- 1- iixvv^ ^X^/i \J OKJ yj XLlxCX J yX. X > X J — / X-i ) ^ Lldllov/llLvL VdlldllL lj 11JUl\J.Nx\. 


NM 080417 


Homo saniens neanut-like 2 TDrosonhila^ rPNTJTT.2^ transcrint variant 4- mRTSTA 

-*--^-^~fxxx\y uuL/ivixu k>vuxxu.i> xxivv ^J-'i vouLyxxxxtiy y^JL x x J — ix uxiijvXXjJL v ui laxiL ^Tj i i 1 1\ i ^ > v 


NM 080416 


Homo saniens neanut-like 2 fDrosonbila^ rPTMTTTT^^ transcrint variant ^ mRT\TA 


NM 080415 


Homo sapiens peanut-like 2 (Drosophila) (PNUTL2), transcript variant 2, mRNA 


NM 002117 

X 1 XV JL \J \J XX/ 


Homo saniens maior bi^tocomnatibilitv pnmnlpy plass T i^TTT A-(^^ mT?NA 

X XVJ1I1U OCXpXvXXO JLXXCXJ UX XXXO L\J\-/yJ IX L^J CI Lx kJ tlx Ljf L/WlllL^flt'yVj vldoo JLj V/ ^111 ' /V — \ y^l j llllVlNxV 


NM 005514 


Homo sapiens major histocompatibility complex, class I, B (HLA-B), mRNA 


NC 001807 


Homo saniens mitopbondrion pomnlete crpnnmp 

X XV^XXXVJ OCLjw'XV^XXO ilXX LUvXXUXXUX iVJXlj V'V^JJLilLF 1C Lt/ gt^llL/lilt' 


NM 080489 


rTmnn saniens svndepan bin diner nrotein ( QA/ntf^nin^ 0 (^sTt(~*T\T* r ) > \ ml? 7\J A 
xxuxxxu odjyi^iio o_y iivxv^vvdii uiiivxiii^ j_JivjLt/in liLdiiii^ jC y kji_^ v^xjit -^/j IIJjlvINxi. 


NM 001997 


TTnrno QPtllPTIC lninVF'l _T^i cVi C_T? P'ilK/ mnrinp c;ciT*r»r~\Tn q T7iriic /T7T^T? AyfnQA/^ 
jnnJllltJ &dJJldia X lllxvCl-JDloxvlo-XvClliy lllUllllC odlVvUIIld VllLlo I JDlv-lviUO V ) 

ubiquitously expressed (fox derived); ribosomal protein S30 (FAU), mRNA 


NM 057179 


TTomo saniens likelv ortbolocr nf mmiQP and rat rwict-rpOatf^d r%TTT TT rvrr^fp»i-n 

XX*J111VJ oCXJpiV^XXo Xlxv^JL _y \JL LllUlU^ \-'x JLlXVJ UoC dlllX IdL LWloL ICldlCU L/XXXjXX Ul V LC111 

Dermo-1 (DERMOl), mRNA 


NM 001008 

X Hi X. \J\J X W vJ 


Homo saniens ribosomal nrotein V-linlrpd ^TJT^^lzlV^ ml? 1ST A 


NM 001007 


Homo sapiens ribosomal protein S4, X-linked (RPS4X), mRNA 


NM 005192 

-LNXVX \J\J \J J. Z* \£* 


XXLilllU c>djpicil& C-yoilll-U.cpcilU.CllL JvllldisC UllllUlLUr D ^V^X^XV^-dobOL'ldLcU. Q.uai 

specificity phosphatase) (CDKN3), mRNA 


NM 079421 


TTnnin canipnc r» \ jr* 1 1 n _H w\ p»n ri f^trl Vinacp iTiTii'K'i'trvt* OT^ /-n1 Q -inTi-Jl-k-i+a ^T^T^zt\ 
xxvjiihj £>dpicii£> vvyciiii-ucpcilUClll ivllldbC XIIIIIUIUJI ZtxJ ^pi", mfllDlLb v^JL^JLvH- ) 

(CDKN2D), transcript variant 2, mRNA 


NM 001 R00 


xxuiiiu t>dpiciii> C/ycim-ucpcnucni Kind.se mniDixor zjl/ ^pi!? ? mniDits l^uis^ j 
(CDKN2D), transcript variant 1 , mRNA 


NM 07S696 


xxuniu isdpicnb cycim-ucpenuent Kinase mniDitor zv^. ^pio, mniDiis 
(CDKN2C), transcript variant 2, mRNA 


NM 001762 

INJ-VX \J\J xZjKJjL, 


PfniTin ennifne r* ^ re 1 1 n _rl f*r~\ <^ri r\ f*-r\ 1~ l/"in qcp in l-iil-\i+/"vY- O /-»-» 1 Q inhiKifc ^rM^ >1 \ 
XXUlllU 1 odjJICllo OyOllll-UCpCllUCxxL KlIldfc»C mniDlLOl /-.y^ ^JJlo ? mniDllo \^ xJ \SJ-r ) 

rCDKN2C 1 i tran sprint variant 1 mRNA 

y vcxyxvi \ — / j ^ LxaxxovJ.X|Jl VdxldllL 1 j JL 1 IX v_X > rV 


NM 078487 

J. T J.YX \J 1 Kj^T l_> / 


Homo saniens pvplin-dpnpndpnt Vinacf* inTiiV\i+r>r ^l-^ (r\\ ^ inV>iT-\itc r^T^T^zl^ 

xiuxxxu OdJJlt'llo W/_y^J.lll UC|JC11UC11L xVllldoC 111111U1LU1 XLXJ 1 IJ1 J, llllllUlLo \^l^£s*rr) 

( CDKN2B j transcrint variant 2 mRNA 

^V^J-'J.VA. ^^X^> yj l/XUXXOWXXpt V CIX XUiXL ^->i XXJ_LN_L>Xjl 


NM_004936 


Homo sapiens cyclin-dependent kinase inhibitor 2B (pi 5, inhibits CDK4) 
( CDKN2B i transcrint variant 1 mRNA 


NM 004896 


Homo sapiens vacuolar protein sorting 26 (yeast) (VPS26), mRNA 


NM 052945 


Homo sapiens BAFF receptor (BAFFR), mRNA 


NM 022648 


Homo sapiens tensin (TNS) 5 mRNA 


NM_078480 


Homo sapiens fuse-binding protein-interacting repressor (SIAHBP1), transcript 
variant 1 3 mRNA 


NM_0 14281 


Homo sapiens fuse-binding protein-interacting repressor (SIAHBP1), transcript 
variant 2 5 mRNA 



239 



WO 03/074654 



PCT/US03/05028 



NM_004740 


Homo sapiens TGFB1 -induced anti-apoptotic factor 1 (TIAF1), transcript variant 
2, mRNA 


NM_078471 


Homo sapiens TGFB1 -induced anti-apoptotic factor 1 (TIAF1), transcript variant 
1, mRNA 


NM 001852 


Homo sapiens collagen, type IX, alpha 2 (COL9A2), mRNA 


NM 078485 


Homo sapiens collagen, type EX, alpha 1 (COL9A1), transcript variant 2, mRNA 


NM 001851 


Homo sapiens collagen, type IX, alpha 1 (COL9A1), transcript variant 1, mRNA 


NM_054026 


Homo sapiens CCR4-NOT transcription complex, submit 7 (CNOT7), transcript 
variant 2, mRNA 


NM_013354 


Homo sapiens CCR4-NOT transcription complex, subunit 7 (CNOT7), transcript 
variant 1, mRNA 


NM_004064 


Homo sapiens cyclin-dependent kinase inhibitor IB (p27, Kipl) (CDKN1B), 
mRNA 


NM_000389 


Homo sapiens cyclin-dependent kinase inhibitor 1A (p21, Cipl) (CDKN1A), 
transcript variant 1, mRNA 


NM_078467 


Homo sapiens cyclin-dependent kinase inhibitor 1A (p21, Cipl) (CDKN1 A), 
transcript variant 2, mRNA 


NM_003936 


Homo sapiens cyclin-dependent kinase 5, regulatory subunit 2 (p39) (CDK5R2), 
mRNA 


NM 004642 


Homo sapiens CDK2-associated protein 1 (CDK2AP1), mRNA 


NM 078481 


Homo sapiens CD97 antigen (CD97), transcript variant 1, mRNA 


NM 001784 


Homo sapiens CD97 antigen (CD97), transcript variant 2, mRNA 


NM_080432 


Homo sapiens vacuolar protein sorting protein 18 (VPS 18), transcript variant 2, 
mRNA 


NM_020857 


Homo sapiens vacuolar protein sorting protein 18 (VPS 18), transcript variant 1, 
mRNA 


NM_080414 


Homo sapiens vacuolar protein sorting 16 (yeast) (VPS 16), transcript variant 2, 
mRNA 


NM_080413 


Homo sapiens vacuolar protein sorting 16 (yeast) (VPS 16), transcript variant 3, 
mRNA 


NM_022575 


Homo sapiens vacuolar protein sorting 16 (yeast) (VPS 16), transcript variant 1, 
mRNA 


NM_021729 


Homo sapiens vacuolar protein sorting 1 1 (yeast) (VPS1 1), mRNA 


NM 005806 


Homo sapiens oligodendrocyte lineage transcription factor 2 COLIG2). mRNA 


NM 012106 


Homo sapiens binder of Arl Two (BART1), mRNA 


NM_006095 


Homo sapiens ATPase, aminophospholipid transporter (APLT), Class I, type 8A, 
member 1 (ATP8A1), mRNA 


NM 058241 


Homo sapiens cyclin T2 (CCNT2), transcript variant b 5 mRNA 


NM 001241 


Homo sapiens cyclin T2 (CCNT2), transcript variant a, mRNA 


NM 001240 


Homo sapiens cyclin Tl (CCNT1), mRNA 


NM_000474 


Homo sapiens twist homolog (acrocephalosyndactyly 3; Saethre-Chotzen 
syndrome) (Drosophila) (TWIST), mRNA 


NM_080475 


Homo sapiens serine (or cysteine) proteinase inhibitor, clade B (ovalbumin), 
member 1 1 (SERPINB 1 1), mRNA 


NM 021209 


Homo sapiens caspase recruitment domain protein 12 (CARD 12), mRNA 


NM 014550 


Homo sapiens caspase recruitment domain protein 10 (CARD 10), mRNA 


NM 012287 


Homo sapiens centaurin, beta 2 (CENTB2), mRNA 


NM_007049 


Homo sapiens butyrophilin, subfamily 2, member Al (BTN2A1), transcript 
variant 1, mRNA 


NM_078476 


Homo sapiens butyrophilin, subfamily 2, member Al (BTN2A1), transcript 
variant 2, mRNA 


NM 004444 


Homo sapiens EphB4 (EPHB4), mRNA 
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NM 004443 


Homo sapiens EphB3 (EPHB3), mRNA 


NM 004442 


Homo sapiens EphB2 (EPHB2), transcript variant 1, mRNA 


NM 017449 


Homo sapiens EphB2 (EPHB2), transcript variant 2, mRNA 


NM 004535 


Homo sapiens myelin transcription factor 1 (MYT1), mRNA 


NM_006800 


Homo sapiens male-snecific lethal 3-like 1 (Drosonhila'k fMST.3T,11 transorint 
variant 3 ? mRNA 


NM_078630 


Homo sapiens male-specific lethal 3-like 1 (Drosophila) (MSL3L1), transcript 
variant 2, mRNA 


NM_078629 


Homo sapiens male-specific lethal 3-like 1 (Drosophila) (MSL3L1), transcript 
variant 1 5 mRNA 


NM_078628 


Homo sapiens male-specific lethal 3-like 1 (Drosophila) (MSL3L1), transcript 
variant 4, mRNA 


NM 080431 


Homo sapiens actin related protein M2 (ARPM2), mRNA 


NM 080430 


Homo sapiens selenoprotein SelM (SELM), mRNA 


NM 052944 


Homo sapiens putative sodium-coupled cotransporter RKST1 (RKST1), mRNA 


NM_024831 


Homo sapiens nuclear receptor coactivator 6 interacting protein (NCOA6IP), 
mRNA 


NM_032803 


Homo sapiens solute carrier family 7 (cationic amino acid transporter, y+ 
system), member 3 (SLC7A3), mRNA 


NM 080385 


Homo sapiens carboxypeptidase A5 (CPAS), mRNA 


NM_0 16476 


Homo sapiens APC1 1 anaphase promoting complex subunit 1 1 homolog (yeast) 
(ANAPC1 1), mRNA 


NM 080389 


Homo sapiens defensin, beta 4 (DEFB4), mRNA 


NM 032646 


Homo sapiens tweety homolog 2 (Drosophila) (TTYH2), mRNA 


NM 006928 


Homo sapiens silver homolog (mouse) (SILV), mRNA 


NM 080390 


Homo sapiens my 04 8 protein (my048), mRNA 


NM 080388 


Homo sapiens hypothetical protein MGC17528 (MGC17528), mRNA 


NM 080387 


Homo sapiens C-type lectin-like receptor (CLEC-6), mRNA 


NM_080284 


Homo sapiens ATP -binding cassette, sub-family A (ABC1), member 6 
(ABC A6), mRNA 


NM_080283 


Homo sapiens ATP-bindins cassette sub-familv A (ARCA} member 9 
(ABCA9), mRNA 


NM_080282 


Homo sapiens ATP-binding cassette, sub-family A (ABC1), member 10 
(ABCA10), mRNA 


NM_006549 


Homo sapiens calcium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2), mRNA 


NM 007200 


Homo sapiens A kinase (PRKA) anchor protein 13 (AKAP13), mRNA 


NM_002476 


Homo sapiens myosin, light polypeptide 4, alkali; atrial, embryonic (MYL4), 
mRNA 


NM_001853 


Homo sapiens collagen, type IX, alpha 3 (COL9A3), mRNA 


NM 006001 


Homo sapiens tubulin, alpha 2 (TUBA2), transcript variant 1, mRNA 


NM_079836 


Homo sapiens tubulin, alpha 2 (TUBA2), transcript variant 2, mRNA 


NM_006000 


Homo sapiens tubulin, alpha 1 (testis specific) (TUBA1), mRNA 


NM_004376 


Homo sapiens COX15 homoloe. cvtochrome c oxidase a^emhlvTvmtpin /Vmqt^ 
(COX15V nuclear eene encodine mitochondrial rrroteirt transorint variant 9 
mRNA 


NM_024407 


Homo sapiens NADH dehydrogenase (ubiquinone) Fe-S protein 7 (20kD) 
(NADH-coenzyme Q reductase) (NDUFS7), mRNA 


NM 078625 


Homo sapiens vanin 3 (VNN3), transcript variant 2, mRNA 


NM 018399 


Homo sapiens vanin 3 (VNN3), transcript variant 1, mRNA 


NM 078488 


Homo sapiens vanin 2 (VNN2), transcript variant 2, mRNA 


NM 004665 


Homo sapiens vanin 2 (VNN2), transcript variant 1, mRNA 
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IN 1V1 U 1 J Z*40 


jnLomo sapiens vacuolar protein sorting iactor hj\ { vx^o^/vj, mKj.Nx\ 


NM fKR940 


xxoiTio sapiens soiute carrier iamuy o ^soaium-caicium excnangerj, memoer d 

PRA^ train Qrrirvf- vnri cm t h mT?NA 


"MM 0^1969 

X^iXVX \J~J ~J jLiXJ/Li 


xhjiiiu aajjit'ii& auiuxc L>ctixxcx xaxixxiy o ^aociiuiii-c-aiL'iuiii cAoiiaiigcr^, memoer d 
fS!T,C.8A^ Iran Qrri'nt variant a mT?NA 


NM 004869 


TTomo ^anien*; "siinnrp^^nr nfTCH- tran^nnrt Hpfprt 1 ^SITTT^I^ mPNA 


NM 078474 


Homo sapiens BBP-like protein 2 (BLP2), transcript variant 1 5 mRNA 


NM 025141 

X^iXYX \J jU -J V~T 1. 


TTntno ^aniPTiQ T-lTiT'-liIrp nrnfpin 9 T^9^ fran Qnrirvf" vpn'pnt 9 mT?7\TA 

XXU11I\J SajJidio XjXJX llrvC piVJLClil A, ^DXjI^j LlctlloUIipi ValiailL Zr, IIlXVlN/\ 


NM 07847^ 

XNJLVX \J / O'-r / J 


xxuiiiu oapiciib xjxjxt -iiivc piuLcni i ^Di^ri j, LiaiiscnpL vanani i 5 rrixviN .rv 


NM 0^1040 

XMYX UJ 1 y-f\j 


XXUI11*J od-piCXli) XjXDX -llivC piOLClIl 1 ^DI/Xl J, LlallSCripi VariallL Z 5 nxiviN/\. 


NM 020749 


XTXLIilHJ ocipiCIJ.I> XTL.XZ. ICL/CpHJl-lllLCIclL/LlIlg piULClIl 1 ^/\.XJ_r 1 J 5 IIIXViN/\ 


NM 01 8679 

X>IXVX \J 1 OVJ / Z/ 


T-T/^TYir\ CQtM f^ric ATP r^inrliTirr naocpffp cnK ■f*QTr*iilTr A ( A 1 ^ «r-vnV\ci-f ^ 

xxoiiiu t>dpiciii> /-\.x x^-uiiiu-iiig oassene., suu-xaixiiiy i-v ^/a_di^/1 ^ 5 memoer d 
TABCA5 i mRNA 


NM 020177 


TToTnn ^a"nip"n<i f*PTniTi irzation 1 Vi nmo1 ocr a rKNIVTI A » mPATA 


NM 002088 


TTomn ^anipn^ crlntaTnatp rprp"ntnr innntrnnir Vainate 5 ^^TT?TP^S^ mPXTA 


NM 006835 


Homo sapiens cyclin I (CCNI), mRNA 


NM 001239 

-L > XVJL \J\J 1 £j 


XHJ111LI odpiClib Uyt/lIIl XX ^V^V^-INXX llXC\J.N-r\. 


NM 014986 

XNXVX Ull'^OU 


XXUIIIU bapiCIlS XlCLJUCIllll IlOIIlUlUg ^X-^XOSOpillia^ ^JT JLVO^s^, xQxvlNxA 


NM 006650 


Homo sapiens complexin 2 (CPLX2), mRJSTA 


NM fifi££^1 

IM1V1 UUuOJ 1 


iiomo sapiens compiexm i ^x^j^a.1 )> niiviN/\ 


NM_006463 


Homo sapiens associated molecule with the SH3 domain of ST AM (AMSH), 

mT?"MA 

niiviN^v 


NM 001850 


Homo sapiens collagen, type VIII, alpha 1 (COL8A1), mRNA 


in ivi_u u u u y H- 


Homo sapiens collagen, type V1T, alpha 1 (epidermolysis bullosa, dystrophic, 
dominant and recessive) (COL7A1), mRNA 


"ma/i 000077 


nomo sapiens cycnn-aepenaent Kinase mniDitor z/\ (^melanoma, pio, inniDits 
CDK4) (CDKN2A), transcript variant 1 , mRNA 




xiomo sapiens cycnn-aepenaent Kinase mniDitor zj\ (^melanoma, pio, inniDits 
CDK4) (CDKN2A), transcript variant 3, mRNA 


IN1V1 UDol^O 


Homo sapiens cyclin-dependent kinase inhibitor 2 A (melanoma, pi 6, inhibits 
\-;\jjss+) \^ljjs^l\aj\), transcript variant z, miviN/A 




nomo sapiens cycnn~aepenaent Kinase mnioitoi za (^melanoma, pio, inniDits 
CDK4) (CDKN2A), transcript variant 4, mRNA 


NM 014800 

XNxVX \J X'tOV/W 


xxuixiu sapiens enguixmeni ana ceil motility i ^cea-iz nomoiog, v^. eiegans^ 
(VJ MOI i mRNA 

^-L/X/lVlv/ X IXiXNXNzV 


NM 079834 


X-l-^AllV^ OdLyx^XXo oCUlCLUlj' V^CXXXXCX XX1CIXXL/1 ClllC |JHJLC1I1 t ^ U V/XVIVIX ^, lllXvi 


NM 01 Q1 1 0 

X^lYX V/1711U 


xxuixiu S>apiCIlt> nypULIlCLlOal piOlClIl x 1 \)D / jCO ^iIIj / JV^OJ, IIxxvIN/\ 


NM 099086 


xxuinu bctpiciit) cxiguixiiiexiL anu cen moLuity j, ^cea-iz nomoiog, eiegansj 
(ELM02), mRNA 


NM 0^818^ 


xxuiiiu sapiens ouin jl/in/v Dinamg protein ^oi^HN ), rnxviN/\ 


NM 001 10^ 

XNJLYX \J\JD L\JJ 


xxuiiiu sapiens o^in uin/\ Dinamg protein ^ovJiN j, mivlN/\ 


NM 0^0767 

XNiVX UJu / VJ / 


xxuixid bapicns r\ x -iiooK uanscnption iactor /\Jvi>x\ ^/ajvin/vj, mKJNA. 


NM 058191 


TToTTIO QaniPTiC plirnmncninp O 1 r»r\^>-n ff^aA^-nrr -fr-omA A A (C^O 1 /-x-f-fV^A^ -i-v-iT? AT A 

xxuxxxu oapxcxit> t/ixi uiiiusuiiie z, i upen icaamg iTame oo ^v^zionoo^, iixxvi>/\ 


NM 01S6S7 


xxuiiiu t>apiciis /\i jr-omaing cassette, suo-iamiiy /\. ^/\Jt>v^i ^, memoer iz 
(ABCA12), mRNA 


NM 020477 

xnxvx \j^\j'~rz* I 


TTomo sanipn^ A T? 'si r»omr»onpnt PI ( AT?Q^ -n-iT?"KTA 
xxvjxxxw oakJXt/ixs> XiJLvO 0\JIIipUIlCIlL D ^AIvu ^ 5 niXvx > xA. 


NM 021638 


Homo sapiens actin filament associated protein (AFAP), mRNA 


NM 005782 


Homo sapiens transcriptional coactivator (ALY), mRNA 


NM 031916 


Homo sapiens AKAP-associated sperm protein (ASP), mRNA 


NM_024083 


Homo sapiens alveolar soft part sarcoma chromosome region, candidate 1 
(ASPSCRl),mRNA 


NM 058230 


Homo sapiens zinc finger protein 354B (ZNF354B), mRNA 
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1 > xVX 1 Z7 D J 


X1UII1U SdpiCilS ilUllJAJlOg Ul II1UUSC DVO ^JjUlllUllld VdilCgdld o isJ_yd^ 5 pi UJKJIlCllOJ.Il A 

precursor (BV8), niRNA 


NM 01S3QQ 


TTnmn ccini^tic rvrf^cf - r*izr\f*F*r -m/=»+^ ci c_.ci lnnrpccAf 1 ^RT^A/T.^11^ mT?*\TA 
JJLU1I1U SdpiCilS UlCool I'dllUCl HiCldSldSlS-SUppi CboUl 1 ^DXUVio 1 llJJVi NjtV 


nm 007073 

l^JLVX \J\J 1 \) 1 D 


XXtJlllU SdpiCilo U1ULIU- VCooCl CpiL/dlUXdl olXUSLdllOC yL> V XjO^j llXXVlNxA. 


NM 017796 


X1U111U SdpiCilS piULClll pilUSpildldSC 1, ICgUldlUiy ^111111 U1L\J1 J SUXJUllll 1 H-LJ 
^X XXX XV X *-TXJ J ? 111XVX > jTV 




TTnmn ccit^i f^tx c nr»1"\/n rl F»n\f1 off* T^in Hin o* iiTT\f"f i ix*i -in+P'T'ci ftinfr TVfwf'p'i'n 1 ^ A TIP 1 ^ 
XU.UI11U odpiCIlo pUljr ttU.Cliy IdLC UlllU-lIlg piULClll-lIlLCldL'Llllg piiJLClIl 1 ^X ij^XXT 1 J 9 

mRNA 


NM 01R073 

lNXVX V 1 OU / J> 


XHJ11WJ odpidlo lj yJL yJ LCI 11 uu JVJ ^OO JUjj llXLViN 


xnvf 039R19 

1 N 1VX VJZiOIX 


XXVJX11VJ oajJlWllo IUX1HJ1 dliXVJLllwlldl llldllVd / ICldtCvX piCOLXioUl ^ X JJ/X VX / XVy > IllIVlNxx 


mm 099748 

1 > 1VX \J£*Z* 1 to 


TTnmn QflmptiQ i~i ininf f^nrlotTiRlial marVpr 6 C 1 ^ !-• A/T6 > \ TnT?"NTA 

XXVJJ.11U odpx^llo LLiilJLUl V-'llv-XW Li It- 11 dl lllCll IvCl VJ \^ X X_/lVXvJ / 3 11 IXVl ^< 


NM 032777 

1>XVA \J ^) jLi III 


TTnmn QaniPTT? tiTmnr PtiHotliplifil marlcpr S r\renir<5or rnTPA/TS^ mT?7vJA 

X XVJlilw oapi^llD LLLlllvJl V^llVJ-W LllWlKXl llldX IV^/1 »J |J1 bv LX1 0*JX ^ 1 X/iVl J J ^ 1 1 XX\J_ ^ A 


NM 022779 

1 >l XVX \J Z-i ^-i 11^ 


Homo samens DEAD/H fAstvGlu-Ala-Asn/His'i box nolvnentide 31 tfDDX31^ 
mRNA 


NM 018454 


Homo sapiens nucleolar protein ANKT (ANKT), mRNA 


NM 016489 


Homo ^aniPTi^ nnHmp 5* tn on niiVi o i~>h a fp TivrlTolfl^p 1 fT nVTPT-TI ^ TnT^TsTA 

11U11 l\~t OCLJLfl^llO LXLlVXXUVs *s XXl\Jl.X\J L^llWO VJXxQ. LV^ 11 V LU UlclOv X I VJ1Y11 XXX lj XlXXvXNxTL 


NM 078483 


Homo sapiens lysosomal amino acid transporter 1 (LYAAT1), mRNA 


NM 010606 


Hnmn QfmienQ Vi\mntrnpfipn1 -nrnfpin FT T909S7 ^FT T90957 1 mTJTsJA 

X XU111LJ odpidlo ll^y pULUCLlC'dl UlULClll 1 XjJZUZ J / ^X 1jJZ,UZ J / J } llXXXJ. > 


NM 015256 


Homo sapiens fatty-acid-Coenzyme A ligase, long-chain 6 (FACL6), mRNA 


IN iVx__U U J d y J 


xxoiiio sapiens wmgiess-type xviivii v mLegraiion sue iarmiy, memoer oJt> 
(WNT8B), mRNA 


KTA/T 0^R9zLl 


xiomo sapiens wmgiess-iype ivixvi i v lniegraiion sue iamiiy, memoer o/v 

^VVIMOA.^, HdllbOIipL Vdlldlll Z, IllxVL>)^\. 


NM 0SS93R 


TTi^ino compile iTt/in ffl P*OG_"f-\7T'\f :k \ /l l\ /I 1 \ / i-nfjaoTo+i ci+f* totviiIij mpmnpr 9 l-t 
XXUIIIU odpiCIlo WlIlglCoo-LypC 1VX1VXX V lllLCgldllOIl olLC Idlllliy, IXLCIllDCr /J3 

^ VV X>l X / XJ J} 111XV1 > Jlx. 


NM_004625 


Homo sapiens wingless-type MMTV integration site family, member 7A 

^ VV XN 1 / A J 5 IIXTVIN^V 


NM 058242 


Homo sapiens keratin 6C (KRT6C), mRNA 


lNlvl UUJJJJ 


xiomo sapiens Kcraim 0x5 ^xsjk.iox5J, iTixviN/\ 


NM 005554 


Homo sapiens keratin 6A (KRT6A), mRNA 


XTA/T 0^R907 


xiomo sapiens sperm associaxeu antigen 1 1 ^orAui i ) 7 iranscripi variant n ? 
mRNA 


NM 0SR906 


xiomo sapiens spcixxi associatea antigen 1 1 v,ox /\ori 1 j, transcript variant d, 
mRNA 


NM 0SR903 


xiuiiiu sapiens spcim dssucidLcu- diiugcn 1 1 ^or/iui l j 9 udiisuxipL varidni 
mRNA 


XTA/f 0SR909 


xiomo sapiens sperm associateQ antigen 1 1 ^ox^/\.vji i ), transcript variant xi, 
mRNA 


NM 0^8901 
xNiVl_U D 5ZU 1 


xiomo sapiens speixii associatea antigen 1 1 ^o_r/\vjr 1 1 transcript variant u, 
mRNA 


nm o^89nn 

IN 1V1_U joZUU 


xiomo sapiens sperm associatea antigen 1 1 ^ox /\vjri i transcript variant Lr, 
mRNA 


NM 016^19 
1N1V1__U 1 OD 1 Z 


xiomo sapiens sperm associatea antigen 1 1 ^ox\aaji i ) 9 transcript variant /\, 
mRNA 


xNiVl__UJ / 15U 


xiomo sapiens vacuolar protein sorting zy ^yeast^ ^vrijz^, transcript variant z, 

mDATA 
Illxvl > r\ 


NM 016226 


TTomn ^anien*? vacuolar nrotpin Qorfin cr 90 ^vpa<?t^ ^\/PS29^ Iran sprint variant 1 

11L/111U ijClL/Xv^XlO V Civ UVlCU |^X\JLt/lll OvJX Llllci ^ Is \ y toou 1 V X H ClllCsV^l 1 L.' L VdXXdllL x 5 

mRNA 


NM_053004 


Homo sapiens guanine nucleotide binding protein (G protein), beta polypeptide 
1-like (GNB1L), mRNA 


NM 003902 


Homo sapiens far upstream element (FUSE) binding protein 1 (FUBP1), mRNA 


NM_058217 


Homo sapiens RAD51 homolog C (S. cerevisiae) (RAD51C), transcript variant 
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3, mRNA 


IN xVA_U JOZID 


xlUIllO SapiCIlS x\-t\LJ J 1 nOllXOlOg L/ClCVlSlaCi ^xVrVi^/ J 1^J 5 LXailSCiTpL Valiant 

1, mRNA 


XTA/f 009R76 

IN IVl UV/Z O / O 


nOITlO Sapiens IVrVxJJ 1 nOlllOlOg V- ^o. CexeVlSiaej ^iv/\JLO LTaliSCIlpl Variant 

2, mRNA 


TsJA/T 0^R17Q 
1N1VI yJDQL/y 


iT-OiTio Sapiens pnospnoserme ammotransierase ^jro/v^, transcript variant i, 
mRNA 


±NlVx___UZ 1 1 D^f 


Homo sapiens phosphoserine aminotransferase (PSA), transcript variant 2, 
mRNA 


MA/f H7SA^Q 
lNxVL__U / 040^ 


xiomo sapiens ±oka_,/\z ana v_.juivin i/v interacting protein (jDi^Lxirj, transcript 
variant C, mRNA 


XTA/T 07R4£R 


xxoitio sapiens J3j\a^/\z ana. v^xJjnjni i/v interacting protein ^jdv^^ii j, transcript 
variant B, mRNA 


1N1V1 U 1 Oj O / 


xioino sapiens jjjxa^/yz ana v^uivin i/\ interacting protein ^xj^v^jlt transcript 
vaTiflnt A mT?7\TA 

V Cll 1C111 L Jr\.) 1XXXVX>^\. 


NM 058177 

X ^ X VX uJOl / / 


xxuiiiu oapicxio in&Luiic U-C-aL/Cuy laoc ^ ^iii_/riv^^-r xj/INJU'XInVJ ; 5 ualloUlipL VaXlallL ^6, 

mRNA 


NM 058176 

J- ^ XYX \J *J kj X / w 


TTnrnn ^anipn^ Tii^tnnp Hpar*etv1a«;p 0 T} A r^Q-T^PTsTT) TTSJO^ Iran Qr»rir>t vflrinnt 1 
JLXU1IJ.U oajjiwxio liiot^iit; u.^av^t'Lji'xaot' y \x ix/riv/ v ~x j_»x^i-'xx>vj / 9 Li aiiaoi i u t vaxiailt l 5 

mRNA 


NM 022110 


Homo sapiens FK506 binding protein like (FK1BPL), mRNA 


NM 012181 


Homo saniens FK506 bindtn e nrotein 8 T^8kDi TFKRP8^ ml^NA 


NM 003602 


Homo sapiens FK506 binding protein 6 (36kD) (FKBP6) 5 mRNA 


NM 004-1 17 


TTnmn cnnipnc T71<^^0^\ V\inrlirifr Tirr»lpin ^ /'Th TZ'TJ T) mT?7sTA 
xnjixiLi oapiciio rj\.jwu uiiitiiiig piiJLCixx J ^rivDr j ) ? iiixviN/A. 


NM 002014 


Homo sapiens FK506 binding protein 4 (59kD) (FKBP4), mRNA 


XnVT 0570Q? 


xxoniu sapiens x'xvjuo umamg procem z ^i^kuj ^jrisjDi^z^, transcript variant z, 
mRNA 




xiUiiiu sapiens rivjuo omaing protein z {ldkuj ^jrxvJDJrzj, transcript variant l, 
mRNA 


XTA/f 0041 1 £ 


xiomo sapiens rivjuo Dinamg protein id ^iz.o kjjj xvjdJt iJts ), transcript variant 
1, mRNA 


In xVi__U3^tU O j 


xiomo sapiens rivDUo omaing protein ir> ^lz.o kjjj (r isJ^r lsd) 3 transcript variant 
2, mRNA 


"NTM" 000&01 


xiomo sapiens rxv^uo omaing protein ir\. yiZKXJ) ^jrisJ3x^i/\j ? transcript variant 
12B, mRNA 


lsnvr 054014 


rxuiiiu sapiens i^ivjuo omaing protein yLZKU) [jrsSJBr transcript variant 
1?A tnPNA 


NM 057175 


jiuxiiu sapiens iiypuineiicai protein ri^j ijj4u ^r'i^j 10 j*+uj, transcript variant i, 
mRNA 


NM_025085 


Homo sapiens hypothetical protein FLJ13340 (FLJ13340), transcript variant 2, 
mRNA 


NM 014708 


±±.\J111VJ oajJlV-'XIo ivillV-'LVJ^IIVJl \y aooUtlalwU X ^IViN 1 V/ 1 j 3 llixvi > 


NM 058199 

JL>XVX w *J l_> X 


Ftomn sanipnQ nlfaptmnpfliTi 1 fOT T^A/TI^ franQPrint ^/firiant ^ mTJ^TA 

^ ivlllU oaL^lV^Xlo UlXCl^ LVJ111V^I_J-111 X ^VJXjI ivl 1 LI ailaV^l ipL VaXiailL J 3 llXXViNxx 


NM 014279 


Homo sapiens olfactomedin 1 (OLFM1), transcript variant 1, mRNA 


NM 057174 


TTfvmn QQnipnc nprnYi com ci 1 T-\ir\fTf=»n<=»ci c ^ o r» +/~\r- 1 /X)Th "V 7 ' 1 /C\ franc?^rir\^ i7on'o-n+ O 

j-xuimj £>apicxis pciuAisuiiiai uiugciicsis lauLor 10 ^x xj/^v i o / ? transcript variant z, 
mRNA 


xnvr o^^i 1 8 

xNxYX \JJJxXO 


xiUiiiu sapiens myosin ngnt cnam Kinase z, SKeietai muscie ^ivi x i^ivzj, mKJN/v 


NM 019117 


Homo saoiens kelch-like 4 fDrosoDhila j TKLHL4 1 transcrint variant 1 xnRNA 


NM_005103 


Homo sapiens fasciculation and elongation protein zeta 1 (zygin I) (FEZ1), 
transcript variant 1, mRNA 


NM_022549 


Homo sapiens fasciculation and elongation protein zeta 1 (zygin I) (FEZ1), 
transcript variant 2, mRNA 


NM 005112 


Homo sapiens WD repeat domain 1 (WDR1), transcript variant 2, mRNA 
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NM 017491 


Homo sapiens WD repeat domain 1 (WDR1), transcript variant 1, mRNA 


NMJ)01862 


Homo sapiens cytochrome c oxidase subunit Vb (COX5B), nuclear gene 
encoding mitochondrial protein, mRNA 


NM_004255 


Homo sapiens cytochrome c oxidase subunit Va (COX5A), nuclear gene 
encoding mitochondrial protein, mRNA 


NM 057162 


Homo sapiens kelch-like 4 (Drosophila) (KLHL4), transcript variant 2, mRNA 


NM 033427 


Homo sapiens cortactin binding protein 2 (CORTBP2), mRNA 


NM_001799 


Homo saniens cvclin-denendent kinase 7 fiVTOI 5 homoloo' Xennnn<? 1aevi«; rdk- 
activating kinase) (CDK7), mRNA 


NM 057089 


Homo saniens adantor-related nrotein conrolex 1 sienna 1 <3iihiinit fAP1 SJI^ 
transcript variant 2, mRNA 


NM_001283 


Homo saniens adantor-related nrotein comnlex 1 sienna 1 ^libimit fAP1 

u»^/iviiu M-V> \f\J 4. X vllilvu ^IV/lvJLll v/WXXXJJXV'.rV. ljX£^XX XCX X O LX VJ LXX XX L 1 / V 1 X L7 JL /, 

transcript variant 1 , mRNA 


NM 005148 


Homo sapiens unc-1 19 homolog (C. elegans) (UNCI 19), transcript variant 1, 
mRNA 


NM_054035 


Homo sapiens unc-1 19 homoloe (C eleeans^ (UNCI 19^ transcrint variant 2 
mRNA 


NM 017675 


Homo sapiens protocadherin LKC (PC-LKC), mRNA 


NM_002401 


Homo saniens mito sen-activated nrotein kinase kinase kinase 1 flVTAP^K^ 
mRNA 


NM 003728 


Homo sapiens unc-5 homolog B (C. elegans) (UNC5C), mRNA 


NM 004673 


Homo sapiens angiopoietin-like 1 (ANGPTL1), mRNA 


NMJ354016 


Homo sapiens FUS interacting protein (serine-arginine rich) 1 (FUSEP1), 
transcript variant 2, mRNA 


NM_006625 


Homo sapiens FUS interacting nrotein (serine-areinine ricM 1 (TTTSlTPn 
transcript variant 1 5 mRNA 


NM_054027 


Homo saniens ankvlosis nrotrressive homoloo fmoiise^ fANTCHi fran<?rrmt 

**s-t-i.±.f*s ^ l^-AAAVJ' iv/oio^ x~^ vy ^X VJOl V w XXV^XAXv/XV^g ylllV/tiOV y ^/Li IXVLX / j LI ClXXOV-'X. 1 VJ L 

variant 2, mRNA 


NM 019847 


Homo saniens ankvlosis nrnorp^ivp hnmnlncr fmnnQp^ f AMT<f TT\ tr5mcr»r-mt 
variant 1, mRNA 


NMJ306363 


Homo saniens Sec23 homoloeB (S cerevisiae^ fSKC^TVl Iran qrrfnt variant 1 

iivmv Jr ww^*«»/ xxwxxxvy x w xj « vwi wioitiv^ — 'JU ^, LI cxXlov/x jl^J L V cLL IctxxL X, 

mRNA 


NMJB2986 


Homo sapiens Sec23 homolog B (S. cerevisiae) (SEC23B), transcript variant 3, 
mRNA 


NM_032985 


Homo sapiens Sec23 homolog B (S. cerevisiae) (SEC23B), transcript variant 2, 
mRNA 


NM 053285 


Homo sapiens tektin 1 (TEKT1), mRNA 


NM_0 18440 


Homo sapiens phosphoprotein associated with glycosphingolipid-enriched 
microdomains (PAG), mRNA 


NM 014479 


Homo sapiens ADAM-like, decysin 1 (ADAMDEC1), mRNA 


NM 016545 


Homo sapiens immediate early response 5 (IER5), mRNA 


NMJ)52820 


Homo sapiens coronin, actin binding protein, 2A (COR02A), transcript variant 
2, mRNA 


NM_003389 


Homo sapiens coronin, actin binding protein, 2A (COR02A), transcript variant 
1, mRNA 


NM 032587 


Homo sapiens caspase recruitment domain family, member 6 (CARD 6), mRNA 


NM_052814 


Homo sapiens caspase recruitment domain family, member 9 (CARD9), 
transcript variant 2, mRNA 


NM_052813 


Homo sapiens caspase recruitment domain family, member 9 (CARD 9), 
transcript variant 1, mRNA 


NM 022352 


Homo sapiens caspase recruitment domain family, member 9 (CARD9), 
transcript variant 3, mRNA 
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NM 052978 


Homo sapiens tripartite motif-containing 9 (TRIM9), transcript variant 2, mRNA 


NM 015163 


Homo sapiens tripartite motif-containing 9 (TRIM9), transcript variant 1, mRNA 


NM_052840 


Homo sapiens bruno-like 6 5 RNA binding protein (Drosophila) (BRUNOL6), 
mRNA 


NM 000967 


Homo sapiens ribosomal protein L3 (RPL3), mRNA 


NM 015125 


Homo sapiens capicua homolog (Drosophila) (CIC), mRNA 


NM 018256 


Homo sapiens WD repeat domain 12 (WDR12), mRNA 


NM 016601 


Homo saniens notassium channel suhfamilv TC member 9 rTASTC-^ CTC CTsJTC 

-li-v/lllv OUpivlXO pvjluOOlUJ.11 vvllClllllv-'X j OUUlullllIj' J llll/lllLsvvl S \^ JL. -t\.kJJuv. J 1 I JLx. X N JL.V. ^7 J ^ 

mRNA 


NM 033415 


Homo saoiens hvDothetical eene MGC1 9595 fiVTGCI 9595"> mRNA 


NM 001253 


Homo sapiens CDC5 cell division cycle 5-like (S. pombe) (CDC5L), mRNA 


NM 007065 

1 lIVA \J\J / uU J 


TTnmn sanipns f~ v T)C^7 ppII Hivision p\/p1p ^7 Tinmnlncr /'Q nprMnQiQP^ ( C*X~\C K '\'1\ 

mRNA 


NM 003504 


Homo sanipns CDOd^ ppII Hivision pvpIp 4S-HVp ^ SI pprpvicinf*^ fC^T^C^A^T ^ 

mRNA 


NM 006035 

1 llVX \J \J \J\J -J 


Homo sarriens CDP42 hinrHncr rrrotpin Vinasp hpfa fnA/TPTC-lilrp^ /T i DPzl9"RPT^^ 

mRNA 


NM 044472 


TTomo sanipns ppII Hivisirm pvpIp AO ffrTP hinrlina -nrntpin O ^ VT^i^ ( C y Y\C x AD\ 
transcrint variant 2 mRNA 

CX Ulluvl 1 k/v YUHUlll >-j llii-Vi III 


NM_001791 


Homo sapiens cell division cycle 42 (GTP binding protein, 25kD) (CDC42), 
transcrint variant 1 mRNA 


NM 001254 


Homo sapiens CDC6 cell division cycle 6 homolog (S. cerevisiae) (CDC6), 
mRNA 


NM 022894 


Homo s aniens nolvf nolvmerase gamma fPAPOT Cr\ mRNA 


NM 033655 


Homo saniens cell recognition molecule CASPR3 fCASPR^ tran sprint variant 

liwinu ouiyivxio wvii 1V/VU 5 xxx\j x vw uiv v>nui iv»y ^vxiJi ivj / j iiaiioviiui V (XL lccll c 

l 5 mRNA 


NM_024S79 


Homo saniens cell recognition molecule CASPR3 (CASPR3^ transcrint variant 
2, mRNA 


NM 012115 


Homo sapiens CASP8 associated protein 2 (CASP8AP2), mRNA 


NM 012173 


Homo sapiens F-box only protein 25 (FBX025), mRNA 


NM 033624 


Homo sapiens F-box only protein 21 (FBX021), transcript variant 1, mRNA 


NM 015002 


Homo sapiens F-box only protein 21 (FBX021), transcript variant 2, mRNA 


NM 033625 


Homo sapiens ribosomal protein L34 (RPL34), transcript variant 2, mRNA 


NM 000995 


Homo sapiens ribosomal protein L34 (RPL34), transcript variant 1, mRNA 


NM 033540 


Homo sapiens mitofusin 1 (MFN1), transcript variant 1, mRNA 


NM 005612 


Homo sapiens RE 1 -silencing transcription factor (REST), mRNA 


NM 007085 


Homo sapiens follistatin-like 1 CFSTLD mRNA 


NM 000993 


Homo sapiens ribosomal protein L31 (RPL31) ? mRNA 


NM 012180 


Homo sapiens F-box only protein 8 (FBX08), mRNA 


NM 033182 


Homo sapiens F-box protein FBX30 (FBX30), mRNA 


NM 033406 


Homo sapiens F-box only protein 3 (FBX03), transcript variant 2, mRNA 


NM 012175 


Homo saniens F-box onlv urotein 3 fFBXOS^ transcrint variant 1 mRNA 


NM 017425 


Homo sapiens sperm autoantigenic protein 17 (SPA17), mRNA 


NM 005633 


Homo saniens son of sevenless homoloo* 1 TP)rosonhi1a^ fSiOSH^ mPTSJA 

liviiiw ocij-/ivviio ijvjii wi ovv v vviiivvoo iivjiiiwiug i y^JL^l vJovy^Jllllcxy ^uVUl X 1 JUL vX N rx 


NMJ)03333 


Homo sapiens ubiquitin A-52 residue ribosomal protein fusion product 1 
fUBA52 > > mRNA 


NM 019894 


Homo sapiens transmembrane protease, serine 4 (TMPRSS4), mRNA 


NM_033313 


Homo sapiens CDC 14 cell division cycle 14 homolog A (S. cerevisiae) 
(CDC 1 4A), transcript variant 3 , mRNA 


NM_033312 


Homo sapiens CDC 14 cell division cycle 14 homolog A (S. cerevisiae) 
(CDC14A), transcript variant 2, mRNA 


NM_003672 


Homo sapiens CDC 14 cell division cycle 14 homolog A (S. cerevisiae) 
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(CDC14A), transcript variant 1, mRNA 


xim oo^7£6 


XIOIIIU bdpiCXXb bCXUXUgXUdiXy UC1XIXCU. L<UltJlX C<dXXUCl dlllXgCH jj ^OJL^Vw'Vw'-iVvjro J J } 

mRNA 


XIM 001^1 £ 


rxomu bdpienb ixuiogen-duiivdieu. proieixx xsjixdbc Kixid.bc xvinabe KJxiabe d 
(MAP4K3), mRNA 


xtm nn^^77 


rlOIXXO Sapiens UJ_^Jr-lJlClNi\C.DCLaVJal ucLa-i ? 3-i>-accLyigiucosaininyiu 

1 fR^fTM'TI » tranc print variant 1 mRNA 
1 ^.D.jOTN llj, lldllSL/XXpi VdlldXXl 1, XXXx\_LN Jt\ 


xtm 090081 

xNXVX 


-Ciuxxiu bdpxeixb lj lj± -vJdi . uc Ld^JiuiN jtvL' ucid 1 , .j-gdXdt/UJbyxix dxxbicr dbc, puxypcpixtxc 

1 \±J -J VJxiJL./ JL 1 Jy XXXXVXNX^. 


NM 0^959 

X>IXVX \J J Z**J z* 


TTr»mrv QanipnQ TlTYP-f^lp'MAp'ViPta^al Hpta-1 ^-Nr-apptv1o^iiPo<2arninv1tranQ'FpraQP 

XXUXXXU oapiCllft \J X_J X. VJ iV^l Ut/LaVJ dl UCla X ,.J IN ClX/wiy XgXUVvtJOClXXXllXy XLXCXXXoX^Xa.OW 

1 (B3GNT1), transcript variant 2, mRNA 


NM 009954 


TTnmn Qanipn^ riHo<5oma1 nrotpin S»97a fRRS197A^ mRNTA 

X IU 1 1 1 VJ otxpiCXXD X 1 UVJoUlllCll JJJ. KJ W^XXX LjX* / d ^JLVJ. \Sj jLi 1 XX. y 7 11_LLV_L > -TV 


NM 000971 


Homo sapiens ribosomal protein L7 (RPL7), xiiRNA 


xtm o^^^dA 


inuxxxu bdpxexxa cgi xiixic ixuxxxuxug j y\s. cxc^axib^ ^j_vvjxj1n dj 9 iLLSSA.yi\ 


NM 024023 


Homo sapiens unkempt-like (Drosophila) (UNKL), mRNA 


XTA/T n.1'3991 
IN xVx_U J O ZZ I 


xiomo sapiens iriparTiLe moiii-containmg im- ^irsJivii^fj, ixanscripi variant ^f 5 
mRNA 


JN1VL_U3:5ZZU 


Homo sapiens tripartite motif-containing 14 (TRIM 14), transcript variant 3, 

mT?XTA 


XTM 0^^910 


X1UIXXU SdpXCXlb LXXpdX L1LC XXXU LXl-L-UXXLdXXXXXXg If ^ ± XvliVl X*+^ ? LiaXXbL/XXpi VaXXdXXl^ 9 

mRNA 


NM* 0147RK 


X1DXXXU bdpXCXlb LXipdXLXLC XXXULXl-OUXXLdllXXIX^ X*+ ^ X XVXlVX IH-y, LXaXlbUXipL VdXXdXlL X 5 

mRNA 


NM 006074 

A. y XV X. UUUV7 / *"T 


TTnmn <sflr>ipn<? 1rir>artitp mntif-p.nntfliriincr 99 ^T , RTTVT99^ mT^NA 

XXVJX11VJ OdlJJLV^lXO LX XLJCLx Ul Lv< X11\J 111 V Wll tdllllllg, 2JJ-t ^ X l\XLYXZ<Zi K X X JJLVJ. > ii 


NM 012210 


Homo sapiens tripartite motif-containing 32 (TRIM32), mRNA 


NM 007976 


JlUJXXIU bdpiCXXb UX1HJXXHJUDA XHJIXXUXU^ D ^XTXX X gdXXXXXXd XXOXXXUX\J^ ? X^X UbUpiXlld^ 

(CBX3), mRNA 


ATA /f 09^997 


"HVvt-nrk co-r»if^Ti c "K^rrmfVi^final nT-r\f^iVi r1T79£f^ 9 ^T~^T79 Ar^^ 9^ -mT?XTA 

xi onio sapiens nypotneiicax protein cij /zov^j.z /zoL/j.zj, iiiiv1n/\ 


NM 015271 


Homo sapiens tripartite motif-containing 2 (TRIM2), mRNA 


XTN/T 017C3R 


Homo sapiens nucleolar protein family A, member 2 (H/ACA small nucleolar 
RNPs) (NOLA2), mRNA 


"MM 019QQ1 
in xVx__u j z y y d 


xiomo sapiens nucxeoxar proxem iamixy /\, memoer x ^n/ sman nucleolar 
RNPs) (NOLA1), transcript variant 2, mRNA 


NM 01 RQC^ 


xiomo sapiens nucleolar proiem iamny /\, memuer i ^n/ smau nucleolar 

T?NPQ^ rNOT A^ friiric print variant 1 mRNA 
XVl^XTby ^XNWXjX^.X^, lldllbL-XXpi VdlldXlL X, XXXXvlNXn. 


NM_004722 


Homo sapiens adaptor-related protein complex 4, mu 1 subunit (AP4M1), 

lllXvi/N x\ 


NM_033066 


Homo sapiens membrane protein, palmitoylated 4 (MAGUK p55 subfamily 

mpmKpr A\ (\AT*T>A\ -mPXTA 

nxemuer v.ivxx x niiviN/\ 


XTA/T O^^O^O 
INIVI U-j.jU.jU 


nomo sapiens 001, oouie-iiice ^urosopnna^ yn>\j]^,x^ nixvi n i\ 


NM 0049 1 6 


rTntrift cqtmptic fi f^nt ri tip c* i~fw rlr^mci in _r»^Ti to min nr i TiTh Till i frciticpt*int \tch*i airi" 9 
XXU111U bdpiCXXb LXCdLXX CXXCL/lUX LlUXXXaXXX-OUXXLdXXXXXXg ^X^ JO/JLJ ±JJ , LXdXXbOXXpL VdXXdXlL 

mRNA 


"NM 019998 


Homo <5ar>ipn<? flpatb pffpptor rlnmain-pnntainino" n~)T-T^T^)^ tran sprint variant 1 

AXvA-llW Odj-fl^llO <X\^& LXX V_/_L±.V_/^ lul ULKJXLXCLXXX \~'\JXX UClllllllg, \^X-^f X-jX^J X-^f y 5 UX ClXXoV/X 1|J L VCIXXCIXXL X, 

mRNA 


NM 033010 

J. > XYX KJ *J .J KJ X \J 


Homo sarvien^ nolvi^rr.^ bindino' nrotein 4 ^PC , RP4^ tranc;prin)t variant 4 mRNA 


NM 033009 

1 >XYX V/«J.J\JV/.^ 


Homo <; ?anjipn < N nol v^ r(^^ Hinrlincr nrotpin 4 nPOTiP4^ tran^print variant 9 mRNA 

J.1U111VJ od-LyXV^XXO lJ\Jiyyx\_s J L/XXXVXXXXg pXIJt^/XXl *~r V^X»X ' J •) tXClXXoV^XXpU V CLUaill Z*y 111XV1 N Xi- 


NM 033008 


Homo sapiens poly(rC) binding protein 4 (PCBP4), transcript variant 3, mRNA 


NM 020418 


Homo sapiens poly(rC) binding protein 4 (PCBP4), transcript variant 1, mRNA 


NM 032944 


Homo sapiens serine/threonine kinase 31 (STK31), transcript variant 2, mRNA 


NM 031414 


Homo sapiens serine/threonine kinase 31 (STK31), transcript variant 1, mRNA 


NM 014302 


Homo sapiens Sec61 gamma (SEC61G), mRNA 


NM 013336 


Homo sapiens protein transport protein SEC61 alpha subunit isoform 1 
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(SEC61A1") mRNA 


NM 031431 


Homo sapiens tethering factor SEC34 (SEC34), mRNA 


NM 015490 


Homo sapiens secretory pathway component Sec31B-l (SEC31B-1), mRNA 


NM 004892 

X > XYX \J \J~ \J £j 


Homo satiiens SEC22 vesicle traffickinff nrotein-like 1 (S cerevisiae i 
(SEC22L1), mRNA 


NM 032970 


Homo sapiens vesicle trafficking protein (SEC22C), transcript variant 1, mRNA 


NM 000969 


Homo sapiens ribosomal protein L5 (RPL5), mRNA 


NM_005034 


Homo sapiens polymerase (RNA) H (DNA directed) polypeptide K (7.0kD) 
(POLR2K), mRNA 


NM 014459 


Homo sapiens protocadherin 17 (PCDH17), mRNA 


NM 032961 

X ~ XVX \J — > \J 1 


Homo saoiens nrotocadherin 10 TPCDHIO^ trans crint variant 1 mRNA 


NM 020815 


Homo sapiens protocadherin 10 (PCDH10), transcript variant 2, mRNA 


"MTU 031QS8 

1 N 1 YX UJ 1700 


T-Frvmn Qam'pnci rnitncrpn-aptivatprl rvrntpin kina^tp kina<?p 6 nVTAP9TC6^ fr n n c: p, t*i "n t 

X lUlHU OCLLJltXlo JXXLLVJgV-'ll CIV/ LI V CLLVvVl JJXVJLVvlll IVlliaOv XV±ll<XOV>/ V ^IVXiTXJL AlVU^j LA CUJIOvX 1LJL 

variant 2, mRNA 


NM 0077S8 

±>JxVX uWZ</ JO 


tlnmn Qarvipnci rnitncrpn-aptivatpH rvrntpin kina<5P kina^LP fs flVFA 6 1 trpn sprint 

XXVJIllVJ oaUlCllo 1x11 LVJ^tXl dVv LI V dLt/VX L/X VJLV./111 XVJL 1 1 cl o V»- jVilluoU V/ 1 IVlixJ. Z.1VV.' f • LJ. CLlloV*X 1LJ L 

variant 1, mRNA 




Rnmn cQni p-x\ o rl nm_^ TinrYinlr^cr 7 (C~^ pIpgtjuxQ^ (Y^CWA^K^^ \i~c\t\q.ov\v\\' "\7£i vi i" 1 
XXUlJUvJ oCLjJlCllo U-UIll"-) llVJlllUlVJg Z-» V.^* ClCgdllo^ ^JL/WlV±J?Z-fy 5 II alloVvl ipi Va.Ild.llL 1, 

mRNA 


XNxVjl_V JZ.7UU 


flfnmn cqi^ip^tic T^iifVitt 1"\/Tnnfinmfl Tf^ne^wicw 1 f^TrT^P r^inHincr nrntpin fT^T T? 1 ^ 
XXUlIlVJ oaJJlCIIO J3 U.1 ivl IL ly lliJJllvJJUlci lCVvCLJlvJI 1 5 VJ X JT UlllvXillg LXLvjlCIll ^JjX-fXvl J y 

tran sprint variant "7 mRNA 

11 dllOvl 1UL Y Cll 1C4X1L 11ULVJ. IX X 


NM 001716 

X >» X V J. UU 1 / X VJ 


Homo «;aTiipn<s T^nrkitt Ivmnhoma rpppntor 1 CtXP hiiidiri** "nrotpin ^T^T,R 1 ^ 

XXVJXJ.V/ OOL/lvllO XJ UU1VLLL 1 J 111U11VJ111U i w vvL/lUi X j VJ JL X iX J.VIX ii. g L/lUlvlil IXrXfXVl 

transcritit variant 1 mRNA 


NM 004951 


Homo sapiens Ep stein -B arr virus induced gene 2 (lymphocyte-specific G 
protein-coupled receptor) (EBI2), mRNA 


NM 004874 


Homo sapiens BCL2 -associated athanogene 4 (BAG4), mRNA 


NM 001016 


Homo sapiens ribosomal protein S12 (RPS12), mRNA 


NM 031994 

X > 1 YX \J _J \.Z7y*~T 


T-Tomn ^anipn <^ rintr fincpr nrntein 1 7 fRNTM 7 1 fransrnnt variant Qnnrt mT?NA 


NM 031271 


Homo sapiens testis expressed sequence 15 (TEX 15), mRNA 


NM 01 RQQS 


Rnmn qptiiptiq TV/f^wl 011 A/1V\1 rtix^x^ 1 f 3- ? iItrtiti n vitiiq 1 0— lil^p 1 TirvmolfiO" ( mm icp^ 
xiLJiinj adjJic<iio lviu v i ui i , ivx^ i vji it/_y it Liivd i iiui vuuo tiisx^ x 5 liuniuiug ^iiiuu-ot/^ 

(MOV10L1), mRNA 


NM fH?510 

X > 1 YX \J 1 U 


TTnmn ^anipn^ nar-6 nartitinnino" Hpfpntivp f\ nomoloo' cramma (C* p1pcran<;^ 

X X 1 1 IvJ OclLllVvllo Udl \J LJCll LI Li Wlllllg \JXs XV.' w LI V \J 11W111W 1 VJ CI 11 XL lid wlvgCUlo 1 

(PARD6G), mRNA 


NM 006704 


T-Tomn QanipnQ Qii"nnT*pQ<?nT' nf allplp rtfSlTvPl SI pprpvi<5iap nnmnlrvcr r»"P 

XXVJIllVJ OdLJlVvllo t^OOVJl VJ1 VJZf dllV^lVv VJX UlVL X ? O . VvVvl Vv V lolu&j livJlllVjlU^ V.IX 

TSGTl^ mRNA 


NM 031968 

x > xVX VJ J 17vO 


TTr>nin ^anipn^ nnplpar nrplamin A rppnonitinn far,tnr AR i tran sprint variant 

XXVJIllVJ o CL IJ 1 1 1 0 llU-wlVvCLl L/i Vs^lCLl 11111 X*. 1 WvU t^lll L1VJ11 XCLwLVJX ^lliXlVX J ; LI CLllOwX 1JLJ L VdllCLllL 

2 mRNA 


NM 012336 

X N XVX VJX^i/_/.JVJ 


TTomn «iar>i en s nnolpar nrplamin A rppoonition factor rKT A RP^ tran sprint variant 

XXVJIllVJ OCIL/IVXIO llLlVvlV-Ul \~ viCllllll.L -L X 1 WWV/fcjlll L1V_/11 XC1.W LVJX 1 X T i. XXVX Fj U UXXuVl 1IJ I VUllUXXl 

1, mRNA 


NM 003980 


Homo saoiens microtubule-associated nrotein 7 nVIAP7\ 111RNA 


NM 032380 


Homo sapiens elongation factor G2 (EFG2), mRNA 


NM 032214 


Homo sapiens Src -like -adaptor 2 (SLA2), mRNA 


NM 020064 


Homo sapiens BarH-like 1 (Drosophila) (BARHL1), mRNA 


NM 005916 

x>(xyx \J\J>J-S x \J 


TTrimn ^anipn*? A/Tr^A/T7 miniplirrtmn^nniP maintpnance deficient 7 (S\ pprpvi«5iapi 

XXVJIllVJ OCL LJ 1 wllo XYXV^-LVX / lllllllVvlll VjlllVJOVJlllVv 111C1111 L^XlCtllww Uvllvl^llL / \ U . CWi L V loldv i 

fMCM7i mRNA 


NM 004098 

X > XVX \J\J~T\J*SiJ 


Hnmo «;aniens pmntv sniraclps riomnlop' ? rDrnsonhila^ fElVTX^ i mRNA 

XXVJIllVJ oCLj-'l v--11o ^ 1 1 1 LJ L_y O LJ1X CXVv1^/l3 llVJIllVJIVJg, j-* yX^i UOV/|JllllW J yj — ail/ Vm 1 1 1X\J_ > JT\. 


NM 005826 

1 iJLYX v/Viy Ui<v 


Homo saniens heterogeneous nuclear ribonucleoDrotein R fHNRPR^ mRNA 

XXV/Xllv/ LjWk'XvlXu XXv tvX V/ & wXXvV/ Liu UUUlvUl X XUUXXU-vXV v/pA. Vtvxix ^ yAAX iX\J. XV J ^ XXXXVi AX V 


NM_006418 


Homo sapiens differentially expressed in hematopoietic lineages (GW1 12), 
mRNA 


NM 005016 


Homo sapiens poly(rC) binding protein 2 (PCBP2), transcript variant 1 5 mRNA 


NM 031989 


Homo sapiens poly(rC) binding protein 2 (PCBP2), transcript variant 2 5 mRNA 


NM 006196 


Homo sapiens poly(rC) binding protein 1 (PCBP1), mRNA 


NM 031844 


Homo sapiens heterogeneous nuclear ribonucleoprotein U (scaffold attachment 
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factor A) (HNRPU), transcript variant 1, mRNA 


NM" 004S01 


nOIIlO odpiCIlo IxClCIOgCIlCOUo IxUClCdl llUOilUUlCOprOlCin \J ^SOdllOlU. dlldCniTieni 

factor A) (HNRPU), transcript variant 2, mRNA 


xnvr oozlsoo 

1N1V1 UWH-JUW 


nOIIlO fadpiCIxo IlCLCHJgCIlCUUo IlUL'lCd.I llUOIxUClCOpiOlClIl V_/ ^XllN JVT v^yj 

transcript variant 2, mRNA 


NM" 0^1 3 14 


nOIIlO odpiCIlS llClCIOgCIlCOUS nUClCdl riDOIlUClCOpiOlCin ^V^l/V^z,^ ^XXiNXvl j 7 

transcript variant 1 5 mRNA 


"NTA/T 0^1^70 

lNlYI. \Jj 1 J /u 


nomo sapiens nexerogeneous nuciear riDonucieoproiem j_y ^/\u-ncn element 
RNA binding protein 1, 37kD) (HNRPD), transcript variant 1, mRNA 


1N1V1 OJ xOO_7 


XTOiiHJ odpiCIxis IxeLCIUgCIxCOU.£> IlUL/lCdl IlUOIxUA/lCOpiOieill \-J ^-TiAJ ™I 1L-I1 C1CII1CI1L 

RNA binding protein 1, 37kD) (HNRPD), transcript variant 2, mRNA 


MM" 0091 


XJUJlIlw odpiClla IlCLCi UgCllCUUI) llLlL/lCcll I lUlJllU-C'lCUpi U IC1H J_-/ 1 r\ l_J "1 iOll CJLCII1CI1L 

PMA binHincr nrotein 1 ^7k"D i HTNTRPD) fran«;prir»t variant ^ m"R7\T A 


nm 00^90i 

J_ N J.YX. \J\J *J ^7\J *J 


TToTnn ciaTiipTi^ (^T^r^16 pp11 Hiviciinn pvpIp \ (\ \\c\xx\c\ \ p»cr ^Sl ppfpviciap^ ^r^T^r^l^^ 

mRNA 




mRNA 




T-Tr^mr^ c5Ji^ipnc nT^innitin ct^ppifip wntpQcp 0f\ /TTQT^9/a^ tyiT?^TA 
jnulllvJ aapiCllo LiUlL[U.ltlIl £>pCL/lllC/ piULCaoC Z/U ^LJOJTZrUJ, IliXVl 


NM 031866 


Homo sapiens frizzled homolog 8 (Drosophila) (FZD8), mRNA 




nomu sapiens genomic cyLocxirome jth-du, suDiamiiy ii-LrV ^mpneuipme oxiaasej 
(CYP3 A) on chromosome 7 


NM 001 78R 

1NXVX 1 / o o 


jljluixiu bdpieiio i\j c^cii uivioiuii L-yuic iv iiuiiiuiug . cerevisiae^ ^L/L/vyiuj, 
mRNA 


NM_004276 


Homo sapiens calcium binding protein 1 (calbrain) (CABP1), transcript variant 

9 mP"MA 
Z,, IIllxl M J\ 


XTM 0^190^ 


nomo sapiens caicium omaing protein i ^caiorainj ^^/vjdi i ^, rranscnpL vanani 
1, mRNA 


TSJM 0007R4 

1N1V1__UUU / OH- 


nomo sapiens cyiocnrome rHD\j y suoiamiiy aa v iit-v ^sieroiu z / -nyuroxyiase, 

UCl C Ul U LCllUlllU US JVtXllLllVJlllCltUolo^/, pUiypcpLlU-G 1 I V/ i X Z / /A. JL 1, llU-L/ICa.! gCllC 

encoding mitochondrial protein, mRNA 


NM 031491 


Hntiin <5a"nipn<3 fptinnl T^inHino 1 tTrntpin S ppllnlar fT? T^T^S^ mT? Tsl A 

AAvJJULIAJ OCipiC'llO It^LllUJl (JlllVJ-lllg pUJtt^lll J , ^WlllllCli ^IvlJl ^ ^, IliXVLN-Ti. 


NM_006929 


Homo sapiens superkiller viralicidic activity 2-like (S. cerevisiae) (SKIV2L), 
mRNA 


NM 001447 


Homo sapiens FAT tumor suppressor homolog 2 (Drosophila) (FAT2), mRNA 


NM 00794? 


nomo sapiens rt ^x-vbp-oi u-/Aici-i-vsp/ 111s ; dox poiypeptiQe iy {Udfj 
homolog, yeast) (DDX1 9), mRNA 


KTTV/T 00^77^ 


nomo sapiens ijx^j\ij/ ri ^/\sp-oriu-/\ia-i\sp/nis ) dox poiypepiiue i o ^iviyc- 
regulated) (DDXl 8), mRNA 


NM O^OfiS^ 

XN1YJL V/OVUJw) 


nomo sapiens xj&jt\±j/xi ^/\sp-vjriu-/A.ia-/\sp/nisj dox poiypeptiae 11 ^^riJL i -liKe 
helicase homolog, S. cerevisiae) (DDXl 1), transcript variant 3, mRNA 


J_ > 1VJL V/JV/VJw'J' 


nomo sapiens yjx^rsxji n ^xAbp-vjiu-/\id~i-vsp/nis j dox poiypeptiae 11 ^ujil 1 -iikc 
helicase homolog, S. cerevisiae) (DDXl 1), transcript variant 1, mRNA 


NM 000770 


nomo sapiens cyiocnroiiie jt hju, suoidmiiy ijlv_^ ^mepnenycom ^t-nyQroxyiase^, 
polypeptide 8 (CYP2C8), transcript variant Hp 1 - 1 , mRNA 


TsTA/f 0^087R 
IN 1Y1 VJJ) \J o / o 


nomo sapiens cyxocnrome r^ju, suoiamiiy nt^ ^mepnen^om 4-nyaroxyiasej, 
polypeptide 8 (CYP2C8), transcript variant Hp 1-2, mRNA 


NM 012239 


Homo ^aniprm RiTtiiiTi «?i lent matin p" tvnp itifoTTTiatioTi rpcrnlatinn 9 Tinmnlrvo- ^ 

cerevisiae) (SIRT3), mRNA 


NM_030593 


Homo sapiens sirtuin silent mating type information regulation 2 homolog 2 (S. 
cerevisiae) (SIRT2), transcript variant 2, mRNA 


NM_012237 


Homo sapiens sirtuin silent mating type information regulation 2 homolog 2 (S. 
cerevisiae) (SIRT2), transcript variant 1, mRNA 
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NM 012238 

X N XVX V/ IZijL JU 


Homo saniens sirtuiTi silent matin & tvne informati on regulation 2 homolos: 1 (S. 
cerevisiae) (SIRT1), mRNA 


NM 031309 


TTomo saniens scratch homolog 1 zinc fineer nrotein (Drosonhila # fSCRTl f 
mRNA 


NM 031278 


Homo sapiens tudor domain containing 1 (TDRD1), inRNA 


NM 031277 


Homo sapiens ring finger protein 17 (RNF17), transcript variant long, mRNA 


"NM 031276 

X>XVX \JJL^f\J 


TTomo saniens testis exnressed senuence 1 1 fTTOCl 1^ mRNA 

1J.UJ.11U uUlJlvlliJ LvO Liu VA.pl vtjuv\l JvUUVilVV 1 JL. \ A J—f-l a. 1 1 1, 11ULV1 1i X 


NM 031273 


Homo sapiens testis expressed sequence 13B (TEX13B), mRNA 


NM 0^197? 

IN 1VJL UJ l z, / z. 


TTomo canipriQ tpsHs pYrvrpccprf cspniipnpp 14 (' 1 ' h "X* 1 4^ mT^N^A 

11U111U OCl jJlCXlO Lt/O LI O tAL/lCOOt/U £>WIJ LXIX11/& XT ^ X X-jJ. V.n/j 11XLVX > Zl 


XNXVX v/V/VJVJJVJ 


TTomo Qflmptr? mpthvlpnp fptrahvnYofolatp dphvdrocrpnase fNAD-4- denendent^ 

11U111U OClL/lCXLk_> lilt' L11Y Ivli L\~- LI till V Ul Ulvlu \Xj vlwll V UJ. V/gV'llCIO w I liriX/ 1 HwJJl'llvlX/lll^, 

methpnv1tpn*ahvdrofo1ate cvclohvdrolase nVTTTTFD2^ nuclear £rene encoding 

lllv Lllvll Y ILvll till V \J.l Ulv/ltlLw v Y vlUll Y Ul vlUO V 1 X"X JL JL.1..1. X/^u K lltiVlvtil uvllv vlivvV-illlg 

mitochondrial nrotein mRNA 


NM 022818 


Homo sapiens microtubule-associated proteins 1 A/IB light chain 3 
(MAP1A/1BLC3), mRNA 


NM 018607 


Homo sapiens hypothetical protein PR01853 (PR01853), mRNA 


NM 0048^6 


Homo sapiens kinesin-like 5 (mitotic kinesin-like protein 1) (KNSL5), mRNA 


NM 030979 


Homo sapiens poly(A) binding protein, cytoplasmic 3 (PABPC3), mRNA 


NM 030770 


Homo sapiens transmembrane protease, serine 5 (spinesin) (TMPRSS5), mRNA 


NM 002545 


TTomo saniens onioid hind inn - nrotein /cell adhesion molecule-like fOPCTMT.i 

11U111U OUL/lVllO V/L/lV/lVl L'lll V_L Ill t£j UlULWlll/Uwil UUllvOlUU UlUlvVUlV 111VV \ V-^JL V_^l YJLJL-/ # , 

mRNA 


NM 014676 


Homo sapiens pumilio homolog 1 (Drosophila) (PUM1), mRNA 


NM 030673 


Homo saniens SEC 13 -like 1 (S cerevisiae* (SEC13L1 » mRNA 

JL JLyJXxXKJ OUlL/lVllU UJ-zV^ X *J lllVv X I * VW1 W V i J1UV / I X J — ^ 1 /j 11J-LVJ. ^ X X. 


NM 003342 


Homo saniens ubiauitin-coniuefatinor enzvme E2G 1 fUBC7 homoloe C 

JLJLVlllW OtiL/lVllU UL/1U U1L111 vV/llI LluULllli— VlJUU Y 111V JUVJw V^l X I V J-'V / 11V111V/1V • 

elegans) (UBE2G1), mRNA 


NM 022051 


Homo saniens e^l nine homolocr 1 (C elee:ans^ (EGLN1 1 mRNA 

llv/lilV/ OClUlvllO wCb^I 11111V llVflilVlvu X \ ■ VlwCUllU / I X/VJXil 1 X / i) 11U.V1 11 X 


NM 015577 


Homo sapiens retinoic acid induced 14 (RAI14), mRNA 


NM 012170 


TTomo saniens F-hox onlvnrotein 22 fFBX022i mRNA 

x x wi iivj oduiwiiij x uua v^in^y ui \j tv^iii j-t^-i y±. uy\.vyz<A/ y ? iiii\xin 


NM 022304 

XNXVX \J x-< j-^ ~J V/" 


TTomo saniens histaminp rpoentor TT2 TTTRH2^ mRNA 

11U111U OupiV/US lllO LClllilllV lVvvpiUl 11^ ylllMlA* ^5 HJ-lxJ. >x i. 


NM_022333 


Homo sapiens TLA1 cytotoxic granule-associated RNA binding protein-like 1 
fTT A T . 1 i tran scrint van" ant 2 mRNA 

y X JLTI 1 J 1 U UllOwl X"^ ItillL 1111VL 11 i. 


NM 00325^ 


Homo saniens TTA1 cvtotoxic eranule-associated RNA bindiner nrotein-like 1 

IXvlllv uUUlwllu X XX XX W V Lv/ LV/ZvlV £11 UllV-ilv UOljV/vxUIvVI X V± 1 J. X 1-/ 111 Villi £^ Ul vLvlll X llvv X 

(TIAL1), transcript variant 1, mRNA 


NM 017910 


Homo sapiens hypothetical protein FLJ20628 (FLJ20628), mRNA 


NM 012384 


Homo sapiens glucocorticoid modulatory element binding protein 2 (GMEB2), 
mRNA 


NM 006118 


Homo sapiens HS1 binding protein (HAX1), mRNA 


NM 022740 


Homo sapiens homeodomain interacting protein kinase 2 (HLPK2), mRNA 


NM 002005 


Homo saniens feline sarcoma oncogene TFFS^ mRNA 

11U111U tjupi WHO XVllllV OttlVUlllM UllwUgvllV J — i k_J J y 11 1 1\ L 'I -L V 


NM 014757 


Homo sapiens mastermind-like 1 (Drosophila) (MAML1), mRNA 


NM 075136 

XNXVX UX(J 1 JU 


TTomo saniens ontip atronhv ^ TantosoTnal rppp^siA/p with ehorpa anH snastip, 

11U111U OCLjLJlWXlO v.'^ LI V/ CXLL WLJJL1 V _J I CXLXLVJoVw/lllCLl IvvvOOlVvj V v 1 LI 1 V^llLJL ^/CL CUllX aUaollv 

naranleeia") COP A3") mRNA 

uui uuivgiu y /5 1 > -11. 


NM_024505 


Homo sapiens NADPH oxidase, EF hand calcium-binding domain 5 (NOX5), 
mRNA 


NM_022362 


Homo sapiens MMS19-like (MET 18 homolog, S. cerevisiae) (MMS19L), 
mRNA 

1 1 IX VX > JTX. 


NM 000256 


Homo sapiens myosin binding protein C, cardiac (MYBPC3), mRNA 


NM 000276 


Homo saniens oculocerebrorenal svndrome of Lowe ( OCRL^ transcrint variant 

X XV/ll aV lj iajj x \-/x 1 U v v U-1V/ v vl V Ul vl VllUl \J y 11U1 VlllV V/-*- -I— ▼ V W \^ ^- — 'J.VXJ 1 ^ 11 UllUVl 1L/L V til 1U11L 

a, mRNA 


NM_001587 


Homo sapiens oculocerebrorenal syndrome of Lowe (OCRL), transcript variant 
b, mRNA 


NM_001407 


Homo sapiens cadherin, EGF LAG seven-pass G-type receptor 3 (flamingo 
homolog, Drosophila) (CELSR3), mRNA 



WO 03/074654 



PCT/US03/05028 



NM 001408 


Homo saniens cadherin FCtF T A(~t spvpn-na^s G-tvne reoentnr 9 ( fl ainin crn 

JLXvilXV OUUlwllO vUV4.ll.vl lllj 1 /> 1 ' 1 ' fl \ 1 Ov V vll UUOO V_I IV VJ \s 1 v v vU 1 1 1 <1 1 1 t 1 1 1 y'Yl 

homoloe Drosonhila^ (CELSR2 1 mRNA 


NM 005735 


Homo saniens ARP1 actin-related tvrotein 1 hoTnolocF 1-5 centrartin Keta f vea <zt\ 
(ACTR1B), mRNA 


NMJ 12254 


Homo sapiens very long-chain acyl-CoA synthetase homolog 2 (VLCS-H2), 
mRNA 


NM 012331 


Homo sapiens methionine sulfoxide reductase A (MSRA), mRNA 


NM 016596 


Homo saniens hi stone deacetvlase 7 A H-HD Af^7 tran <?rrint variant 9 mPTsJA 

-*- J-V/iiivj oapiviio liio Lv/i Uvuvvijr iaov / JTx. ^liL/nv / -ti. J , UCUlcvlipi V dl ICXXl L ^ j 1 1 1 IX 1 >j xx. 


NM 015401 


Homo saniens hi stone deacetvlase 7 A nTDAf^A^ transrvrirvf' variant 1 mT?T\J A 

XJ.V1111/ OUJ71V/110 IJllOlV/llv VlvUvv LJy luuv / Xx ^llL/nv/ii.^j LI clllo^l lpL V cLi 1 Cll 1 L 1, lllXViN jTJl. 


NM_004082 


Homo sapiens dynactin 1 (pi 50, glued homolog, Drosophila) (DCTN1), 
trans crint variant 1 mRNA 


NM_023019 


Homo sapiens dynactin 1 (pi 50, glued homolog, Drosophila) (DCTN1), 
transcript variant 2, mRNA 


NM 002893 


Homo sapiens retinoblastoma binding protein 7 (RBBP7), mRNA 


NM 023001 

X > XYX \J Z*i*J \J \J X 


HYvmn saniens rptinfYhlastorna Tiinfiincr nrntein 1 fT^T^T^PI^ trdmcr^i-nt i^Qricint ^ 
J- -iaj-l ±x\j otxiyiv^iio i & uiiu Uiao tu ilia UlllllXllg LXLUtC/lll I ^ i\ 1 1 1 i r x Jy LI dllo OX JLjJl VdxxcillL 0 ? 

mRNA 


NM_023000 


Homo sapiens retinoblastoma binding protein 1 (RBBP1), transcript variant 2, 
mRNA 


NM_002892 


Homo sapiens retinoblastoma binding protein 1 (RBBP1), transcript variant 1, 
mRNA 


NM 024408 


Homo sapiens Notch homolog 2 (Drosophila) (NOTCH2), mRNA 


NM 012311 


Hnmn saniens TC FNJ antioenif* Hf^tprminant r^f rpr A rwntf^i-n Vinmnlnrr f T-nrn icp^ 

XXV/X11\J oCXJJl^llo XVAJL > , CXllLlgGXllvv LCi lxllxlu.il L Ul ICvzl LJIULClil IlUllUJlUii I II 1U LIS C J 

(KIN) mRNA 


NM_021938 


Homo sapiens bruno-like 5, RNA binding protein (Drosophila) (BRUNOL5), 
mRNA 


NM_020180 


Homo sapiens bruno-like 4, RNA binding protein (Drosophila) (BRUNOL4), 
mRNA 


NM 005868 


Homo sapiens BET1 homolog (S. cerevisiae) (BET1), mRNA 


NM 002467 

X > XYX UV/Z<^U / 


TfotTin cflm pn c i/.mA/r rnv* a 1or , "\rfYvrricitr\cic viral r>n r» r\ rrp»n 1**/-vmr\1r\rr ^ o x ri o r-> ^ /TV/TW^ 

xxvxlhu oajjiC'i±£> v-niyw iiiycujoy Luiiictuj&io viidi oiivUgcnc nuiiiuiug i avian i iivxx v_/) 5 
mRNA 


NM 022817 


Homo saoiens neriod homoloff 2 TDrosonhila^ fPPR9^ transrrint variant 1 
mRNA 


NM_003894 


Homo saniens toeriod homolog 2 TDrosonhila^ fPER2^ transcrmt variant 9 
mRNA 


NM 006660 


Homo sapiens ClpX caseinolytic protease X homolog (E. coli) (CLPX), mRNA 


NM 012394 


Homo sapiens prefoldin 2 (PFDN2), mRNA 


NM 004234 


Homo saniens zinc fineer nrotein 93 homoloe Tmouse^ fZFP93^ mRNA 


NM 005870 


Homo saniens sin3 -associated nolvnentide 1 81cD fSAP1 8^ mRNA 


NM 003350 


Homo saniens ubiauitin-coniuffatino: enzvme E2 variant 2 flTBE2V2 > l mRTSTA 

xxvxi-AV uu^/iviiu i^i.v^ v^i i/ixx VV/XXJ LXjP-^t 4. LXXXC^ VXXzjj XXXw Xj^ V tiX XClXXt ^ X- *X— y J j 11JJ.VL ixx 


NM 022476 


Homo sapiens fused toes homolog (mouse) (FTS), mRNA 


NMJ322444 


Homo saniens solute carrier farnilv 1 3 rsoHinm/snlfate svmnnrters^ mprnhpr 1 

X-»-V/X±A*J OCXjJlV_/110 OVJIULv vaJLllvl XClllllI^y 1 ^OUUlUlll/ OU.1XCI LC OJT lllJ^VJl Lvl O Jy 111CI11UC1 1 

(SLC13A1), mRNA 


NM 018127 


Homo saniens elaC^ hnmnlop- 9 CT* enli^ (VJ AP9^ mT?"NTA 

liuiliu oci L^iv^xio v^XCXV^ livjlxldxu^ ^JU. OW11 J ^X-zX-^jrVV— 'Ai 1, 1 1 IXVl N Jtx. 


NM 014317 


TTomo saniens tran s-nrenv1 tran sfipraQf* ^nTPT'^ mT^T^A 

XXV/111W ouLyiWllO Li alio LJl t/liji' 1 Li CXllold cloC y X X X Jy IIIXVINXA. 


NM_022173 


Homo sapiens TIA1 cytotoxic granule-associated RNA binding protein (TIA1), 

tran sprint variant 9 mR7\TA 


NM_022037 


Homo sapiens TIA1 cytotoxic granule-associated RNA binding protein (TIA1), 
transcript variant 1, mRNA 


NM_004973 


Homo sapiens j union ji homolog (mouse) (JMJ), mRNA 


NM_021971 


Homo sapiens GDP-mannose pyrophosphorylase B (GMPPB), transcript variant 
2, niRNA 


NM_013334 


Homo sapiens GDP-mannose pyrophosphorylase B (GMPPB), transcript variant 
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1, mRNA 




xiomo Sapiens vjJLJ_r -i nanno s c pyropnospnoryiase r\ ^vjxvxx^r/-Yj, iiixvtn r\. 


NM_021267 


Homo sapiens LAG1 longevity assurance homolog 1 (S. cerevisiae) (LASS1), 

IIlX\JLN.r\ 


1N1VI UUjo 1 1 


rxomo sapiens growux Qiixereniiaiion iacior i i ^vjrur 1 1 ij, nirviN/v 


XTA/f oo*\Q71 


xiomo sapiens jt.a. x xj Qomain-coniaining ion transport regulator j \rj\. x jjj j, 
transcript variant 1, mRNA 


"VTA/T 091010 
INiVl uz i y 1 \J 


xioxno sapiens x^^v x vj uoiiiaiii-L'Oiitaiiiiiig 1011 tianspoit ieguiatoi d i^rAijjjj, 
transcript variant 2, mRNA 


XTA/1" 0990Q£ 


xtoiiio sapiens aiiivyiiii icpcat uoiiiani ^ ^/^nxnj\j_>/j iiiivi>^\. 


NM 022073 


Homo sapiens egl nine homolog 3 (C. elegans) (EGLN3), mRNA 


XTA/f 0990/1'7 


Homo sapiens differentially expressed in FDCP 6 homolog (mouse) (DEF6), 
mRNA 


XTTV/T 091'79Q 
1N1VI_UZ1 / / o 


Homo sapiens a disintegrin and metalloproteinase domain 28 (ADAM28), 

tTanSCiipt Variant Z ? IIlXvi^jTTL 


NM_021777 


Homo sapiens a disintegrin and metalloproteinase domain 28 (ADAM28), 

LraXlSUlipL VailallL J 5 iI1TSJ.N^\. 


NM_000152 


Homo sapiens glucosidase, alpha; acid (Pompe disease, glycogen storage disease 

lypc XX J ^VjrVrV J y XllXVlNxi- 


1N1V1 UL/jij7 1 VJ 


rx oiiio sapiens renin L/iiitxiiig pioLcni ^xvxj/In xj± y , iiixvi>-rv 


NM_0 12072 


Homo sapiens complement component 1, q subcomponent, receptor 1 (C1QR1), 
mRNA 


JN 1VL__UUUj J 4 


Homo sapiens PMS1 postmeiotic segregation increased 1 (S. cerevisiae) (PMS1), 

■mPTsJ A 

VCu\J>iJ\ 


XTA/T OO^A^I 
INlVL UUD4D 1 


Homo sapiens enigma (LIM domain protein) (ENIGMA), mRNA 


xnv/f 09107^ 
IN iVl_UZ iy / J 


Homo sapiens v-rel reticuloendotheliosis viral oncogene homolog A, nuclear 
xauuoi ox xvappa iigin poiypcptiu.c gene cixixaiiC'Ci 111 x5~ociis j } poj ^aviaii^ 


NM 021958 


TTnmn ^aT^ipn^ T-T9 0-1iVp lintnpn hny 1 rr^t"o<?nnhi1fl i ^T-TT i mRNA 


NM 004119 


TTnTno Qanipn^i 1i"nn"nn1v < 3ar*,p,haT*if1p T^inHincr "nTotpin (J RP^ mRTsTA 

XXvJJLlXV^ odUivliS llUUpUlj' advvilCll IVlv L/lJLlv4.111 L/l W Lwlll M / 1 * i f, 1 1 1J. V_L N il. 


NM 005442 


Homo sapiens eomesodermin homolog (Xenopus laevis) (EOMES), mRNA 


NM 0041 Rl 

1>J1VX \J\JHr X O / 


xioiiio sapiciis oini^A. iioiiioiog, j\. v^ixiomosoiiic ^mou.sc^ ^oivx^^v^, iixivinti. 


NM 001170 


1— Tr*Tnr% com p»n c ennnrpcenf at Xv f\ nnTnn1n(T ( Vl c f^tf^t/i ci ck f*\ ( 1 ^TV^T-T i m T? 7\T A 
-LXOJXJ.O oapj.ClJ.0 aUppiCo&Ul OX X y \J llOlllOJLOg . WClCVlMav^ ^OvJXT XOXX^, lllXVl>xA. 


NM 003062 


Homo sapiens slit homolog 3 (Drosophila) (SLIT3), mRNA 


XTA/T 00106R 


xxonxo sapiens siug nomoiog, zini linger protein ^cniL/Ken^ ^oLUuj, iiixvi >/-v 


NM_021824 


Homo sapiens NIF3 NGGl interacting factor 3-like l (S. pombe) (NIF3L1), 

IlXXvlN/\ 


NM 021783 


Homo sapiens ectodysplasin A2 isoform receptor (XEDAR), mRNA 


~KT\/[ f\f) A 1 Qfi 
IN 1VI v/U*tl!?0 


rxomo sapiens cycnn-Qepenueni Kinase-iiKe i ^v^jL/v^z-reiaieo. Kinase ) yy^xjjs^L^i 
■mRNA 

llXXvlN^V 


NM_000535 


Homo sapiens PMS2 postmeiotic segregation increased 2 (S. cerevisiae) (PMS2), 

mRNA 


NM_002356 


Homo sapiens myristoylated alanine-rich protein kinase C substrate (MARCKS), 

rnRKTA 
lilXvl>/-\. 


NM 021728 


Homo sapiens orthodenticle homolog 2 (Drosophila) (OTX2), mRNA 


iNJVL_Ux4Doo 


Homo sapiens visual system homeobox 1 homolog, CHXIO-like (zebrafish) 
TVvSXI i mRNA 


NM_003503 


Homo sapiens CDC7 cell division cycle 7-like 1 (S. cerevisiae) (CDC7L1), 
mRNA 


NM_004059 


Homo sapiens cysteine conjugate-beta lyase; cytoplasmic (glutamine, 
transaminase K, kyneurenine aminotransferase) (CCBL1), mRNA 


NM 020651 


Homo sapiens pellino homolog 1 (Drosophila) (PELI1), mRNA 
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NM 018411 


Homo sapiens hairless homolog (mouse) (HR) 5 mRNA 


JNJVl Ul^OoV 


Homo sapiens zinc finger protein 95 homolog (mouse) (ZFP95), mRNA 


NM_012458 


Homo sapiens translocase of inner mitochondrial membrane 13 homolog B 
(yeastj (iiNlNllor>), niKJN A 


JNJVL UUUo/z 


Homo sapiens alcohol dehydrogenase 6 (class V) (ADH6), mRNA 


XTA A AAQ/CAa 


Homo sapiens Arg/Abl -interacting protein ArgBP2 (ARGBP2), transcript variant 

1 tnPMA 

i, mjt\iN/\ 


"MA/T 09 1 OAQ 

inivi_uz i uoy 


Jtiomo sapiens /\rg//\Di-mteraciing protein /vrgjojrz ^/^jx vxd x z transcript variant 

Z, ITjUlVTN jt\. 


"WA/T ooacko 


riomo sapiens uermatan sunate proteoglycan d ^jjox uj j, mxviN/\ 


NM 004701 


Homo sapiens cyclin B2 (CCNB2), mRNA 


TvTA/T AO 1 1 AA 
IN1VJL Uz 11UU 


iiomo sapiens iN.ro i nitrogen nxation i ^o. cerevisiae j ^iNroij, mxvTN/\ 


NM 021255 


Homo sapiens pellino homolog 2 (Drosophila) (PELI2), mRNA 


"XTA/1" AO 111^ 
JNIVI UzlllO 


Homo sapiens seizure related 6 homolog (mouse) -like (SEZ6L), mRNA 


NM 004756 


Homo sapiens numb homolog (Drosophila)-like (NUMBL), mRNA 


"XTA A A A A /CO A 


Homo sapiens LATS, large tumor suppressor, homolog 1 (Drosophila) (LATS1), 

ml? XT A 


XTA/T AAAA/^1 
JN JV1_U U 0 1 


Homo sapiens thyroid hormone receptor, beta (eiythroblastic leukemia viral (v- 

£»T*r\ o 1 r* rran a t"t/-\fv"»/-vl /*\fv / qitkim i I ' I 'T— I I? 1^ 1 till? \T A 

eru-a^i oncogene nomoiog z, avianj ^iirLtsJj^, miviN/v 


inivjl_uz i \j i o 


Jtiomo sapiens vjv^in d general control oi ammo-aciu syntnesis D-iixe z ^yeastj 


TsjA/f 009877 


XxUXIlO I>apiCIlo ix r\ \ J^i l -l IKc l ^O. L/CICVlolaCJ \^XWtJL>' u 1 JL< 1 ^, llirviNiA. 


NM 001552 


Homo sapiens insulin-like growth factor binding protein 4 (IGFBP4), mRNA 


IN1VL KJKJZho / 


Homo sapiens necdin homolog (mouse) (NDN), mRNA 


NM 012425 


Homo sapiens Ras suppressor protein 1 (RSU1), mRNA 


JNJVl UlOolo 


Homo sapiens delta-like 1 (Drosophila) (DLL1), mRNA 


NM 021038 


Homo sapiens muscleblind-like (Drosophila) (MBNL), mRNA 


TvTA K /M /I O /T O 

JNM_(Jl42o5 


Homo sapiens microtubule-associated protein, RP/EB family, member 2 
(JVlAr^K±!/Zj, mKJNA 


XTA/f AOAA/^O 

JNlvl_UzUooz 


Homo sapiens MRS2-like, magnesium homeostasis factor (S. cerevisiae) 
(MRS2L), mRNA 


7VTA/T AOA/^/iO 


Homo sapiens chromobox homolog 8 (Pc class homolog, Drosophila) (CBX8), 

mrvIN/\ 


INIVI Ulo^oo 


nomo sapiens aiiantoicase ^/\i^i^v^ mKiN/\ 


NM 020528 


Homo sapiens poly(rC) binding protein 3 (PCBP3), mRNA 


IN 1VI_U 1 4Z / O 


Homo sapiens recombining binding protein suppressor of hairless (Drosophila)- 

^RPQTTT-Tt A tyVPXTA 
11 Kc ^IvJJi^o LJ11-L ), ImvlN/V 


INIVI \j 1 7JJ / 


xiomu oapiciifc) iiypuLiicLicai proiem xvir i - j> i /xz/ZO ^jlwlju ioi iiitvin i-v 


NM 020347 


Homo sapiens leucine zipper transcription factor-like 1 (LZTFL1), mRNA 


JNJV1_UUj /44 


Homo sapiens ariadne homolog, ubiquitin-conjugating enzyme E2 binding 
protein, i ^urosopnnaj (^AJtsJUtii j, miviNi\ 


NM 007044 


Homo sapiens katanin p60 (ATPase-containing) subunit A 1 (KATNA1), mRNA 


"VTN/T AAO^TQO 

JNJVl UUzooo 


Homo sapiens peanut-like 1 (Drosophila) (PNUTL1), mRNA 


JNM_Uli3o4 


Homo sapiens LAG1 longevity assurance homolog 2 (S. cerevisiae) (LASS2), 
mRNA 


JNJVl UzUzJU 


Homo sapiens peter pan homolog (Drosophila) (PPAN), mRNA 


"NnVT 0901 89 
1N1V1_UZU 1 oz 


riUIIlU c«a.piCJll& LiaHoIIlClIlDiailC, piUoldlC allUIUgCll illU-UUC/U. JVLn^-V ^ JL l\L12,x r\X 

mRNA 


NM 020248 


Homo sapiens catenin, beta interacting protein 1 (CTNNBIP1), mRNA 


NMJ)00399 


Homo sapiens early growth response 2 (Krox-20 homolog, Drosophila) (EGR2), 
mRNA 


NM 002965 


Homo sapiens SI 00 calcium binding protein A9 (calgranulin B) (S100A9), 



253 



WO 03/074654 



PCT/US03/05028 





mRNA 


NM_002964 


Homo sapiens SI 00 calcium binding protein A8 (calgranulin A) (S100A8) 
mRNA 


NM 002963 


Homo sapiens SI 00 calcium binding protein A7 (psoriasin 1) (S100A7), mRNA 


NM 014624 


Homo sapiens SI 00 calcium binding protein A6 (calcyclin) (S100A6), mRNA 


NM_0 19554 


Homo sapiens SI 00 calcium binding protein A4 (calcium protein, calvasculin, 
metastasin, murine placental homolog) (S100A4), transcript variant 2, mRNA 


NM_002961 


Homo sapiens SI 00 calcium binding protein A4 (calcium protein, calvasculin, 
metastasin, murine placental homolog) (S100A4), transcript variant 1, mRNA 


NM 005978 


Homo sapiens SI 00 calcium binding protein A2 (S100A2), mRNA 


NM 002537 


Homo sapiens ornithine decarboxylase antizyme 2 (OAZ2), mRNA 


NM_019854 


Homo sapiens HMT1 hnRNP methyltransferase-like 3 (S. cerevisiae) 
(HRMT1L3), mRNA 


NM_019619 


Homo sapiens par-3 partitioning defective 3 homoloe (C eleeans^ fPAT?r>3^ 
mRNA 


NM_0 17454 


Homo sapiens staufen, RNA binding protein (Drosophila) (STAU), transcript 
variant Tl, mRNA 


NM_017453 


Homo sapiens staufen, RNA binding protein (Drosophila) (STAU), transcript 
variant T3, mRNA 


NM_0 17452 


Homo sapiens staufen, RNA binding protein (Drosophila) (STAU), transcript 
variant T2, mRNA 


NM 003785 


Homo sapiens G antigen, family B, 1 (prostate associated) (GAGEB1), mRNA 


NM_0 15044 


Homo sapiens golgi associated, samma adantin ear containing ARF binrHntr 
protein 2 (GGA2), mRNA 


NM_013365 


Homo sapiens golgi associated, samma adantin ear containing ARF bin diner 
protein 1 (GGA1), mRNA 


NM_004781 


Homo sapiens vesicle-associated membrane protein 3 (cellubrevin) (VAMP 3), 
mRNA 


NM_0 18685 


Homo sapiens anillin, actin binding protein (scraps homolog, Drosophila) 
(ANLN), mRNA 


NM 017927 


Homo sapiens mitofusin 1 (MFN1), transcript variant 2, mRNA 


NM 018387 


Homo sapiens spermatid perinuclear RNA binding protein (STRBP), mRNA 


NM 018378 


Homo sapiens F-box and leucine-rich repeat protein 8 (FBXL8), mRNA 


NM_018158 


Homo sapiens solute carrier family 4 (anion exchanger), member 1, adaptor 
protein (SLC4A1AP), mRNA 


NM 018032 


Homo sapiens LUC7-like (S. cerevisiae) (LUC7L), mRNA 


NM 017575 


Homo sapiens chromosome 17 open reading frame 31 (C17orf31), mRNA 


NM 018696 


Homo sapiens elaC homolog 1 (E. coli) (ELAC1), mRNA 


NM 005781 


Homo sapiens activated p21cdc42Hs kinase (ACK1), mRNA 


NM 016831 


Homo sapiens period homolog 3 (Drosophila) (PER3), mRNA 


NM_003387 


Homo sapiens Wiskott-Aldrich syndrome protein interacting protein (WASPIP), 
mRNA 


NM 005993 


Homo sapiens tubulin-specific chaperone d (TBCD), mRNA 


NM 003014 


Homo sapiens secreted frizzled-related protein 4 (SFRP4), mRNA 


NM 006744 


Homo sapiens retinol binding protein 4, plasma (RBP4), mRNA 


NM 002899 


Homo sapiens retinol binding protein 1, cellular (RBP1), mRNA 


NM_005524 


Homo sapiens hairy homolog (Drosophila) (HRY), mRNA 


NM_005206 


Homo sapiens v-crk sarcoma virus CT10 oncogene homolog (avian) (CRK), 
transcript variant I, mRNA 


NM_0 16823 


Homo sapiens v-crk sarcoma virus CT10 oncogene homolog (avian) (CRK), 
transcript variant II, mRNA 


NM 016948 


Homo sapiens par-6 partitioning defective 6 homolog alpha (C.elegans) 
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fPARD6A^ mRNA 


NM 017420 


Homo sapiens sine oculis homeobox homolog 4 (Drosophila) (SIX4), mRNA 


NM 01 6039 

-L>1V1 ulUy JZ< 


TTnmn ca-ni pti q cinp npnliQ linmpnhnY linmnlncr 9 rOT'O^rnVhila^i fSIW^^ mT? 7\I A 


NM 017415 


Homo sapiens kelch-like 3 (Drosophila) (KLHL3), mRNA 


017419 

1MV1 \J 1 /<+lZ, 


xiuiiiu oapiciio iiia^icci iiuinuiug 3 ^i^r Uoupxiiid^ yrz^UD)^ iiiivln^v 


NM 003400 


Homo sapiens exportin 1 (CRM1 homolog, yeast) (XPOl), mRNA 


IN 1V1_UUZ 007 


xiomo sapiens retmoic aciu receptor responcier ^tazarotene lnuucea. ) z 
(Tl AT?T?T?<s9^ mPXFA 

^IVrTJLNJLVJC/ o jL j 9 IIJUVLN/^ 


NM_006064 


Homo sapiens GTP-binding protein ragB (RAGB), transcript variant RAGBs, 

mT?"MA 

IILCViNiA. 


NM_016656 


Homo sapiens GTP-binding protein ragB (RAGB), transcript variant RAGB1, 

tyiT?XTA 

niiviN i\ 


NM 003857 


Homo sapiens galanin receptor 2 (GALR2), mRNA 


IN 1VL_U 1 0 OD D 


Homo sapiens GA binding protein transcription factor, beta subunit 2 (47kD) 
(GABPB2), transcript variant gamma, mRNA 


TsTM" 0090A1 


iioiiio sapiens Dinamg protein transcription iactor, oexa suuunit z [h / ku j 

^VJ/^VOJTJjZrJ, LldlloClipi Vdridni gdlUilld, IIiivlNr\. 


NM 

1N1VJL WIUUJ't 


JnUIXXD £>dpiCllI> VXrV UlllU-lllg piUlCiIl lldlloOIipLlUIl ldL/LUI, UCld SUDUIlll 1 ^JJKJL'^ 

f Cr AT^PT^ 1 ^ tranQpT'i'nl" variant r>pfn TnT?"NT A 


NM 00S9S4 


TTnmn cqhiphc (~-t A Tiin Hitter nfrttPiTi It^ti cf^TiT^ti rvn "Fc? r*f T*/^+q cnKnnit 1 ( ^ ^T^T^i^ 

-LiwllHJ odJJldlo VJ jTi. L/lllU.111^ jJUJLt/AH LI dlloV^l 1JJ 11UJL1 XdL/lUl, UV/La oL4.UL4.lilL 1 \*J J SSJLJ J 

(GABPB1), transcript variant beta, mRNA 


7\TM 01S£4^ 


JLXiJlllVJ bdpiCIlo Jul l\± LHJllldlll Ulliy / ^l^flvlW / LldlloVvUpi VdlldllL IIlXvlN /A- 


NM 015842 


Homo sapiens LIM domain only 7 (LM07), transcript variant 2, mRNA 


>JM 00999R 


nOIlHJ bdpiCllo V-JUI1 odlLvOIIld VJ.I Uo I / UnCUgCilC IlOITlOlOg ^dVldll^ ^JUIN J y IILLViN/\ 


TsTM 01617R 


X1U11HJ odpiCIls U1I11L111I1C CLCL/dl U U Ay Id bC dIlllZ,yiHC D J, IILCvIN Jr\ 


NM_016538 


Homo sapiens sirtuin silent mating type information regulation 2 homolog 7 (S. 

L/CrCVlbldC^ ^Olivl / J, II1IVL 


NM_016539 


Homo sapiens sirtuin silent mating type information regulation 2 homolog 6 (S. 
L/eievibidej ^ojutvioj, nicviN/\ 




Unrein c«a-r\i<^ri c T?T?\/1 1iV<=> A/pq ^'PTh\/'1T ^ tv»T?XTA 

jLtunio sapiens xsjiv i-iiKe ^yeasxj ^JLvxiv lis), niiviN/\ 


NM_016138 


Homo sapiens COQ7 coenzyme Q, 7 homolog ubiquinone (yeast) (COQ7), 

mT? XT A 


IN 1VJL__IJ IOjoj 


xiomo sapiens paiaxe, lung ana. nasai epiinenum carcinoma associatea ^r^uiNL^j, 


NM 015886 


Homo sapiens protease inhibitor 15 (PI15), mRNA 


1N1Y1 UlDUO/ 


xiuiiiu bdpiens miiocnonuridi riuosomai proiem oiob ^iviivjroiov^-j, nuciear gene 

pii nnnitio tnitr\p1nr\"nHTi al nrntpin mT?XTA 

tllbUUllJlg J.111L\J\*/1JA_JJL1.U.1 J.dl |JHJLC-111, IIIXVIN^V 


NM 015946 


Homn tsanipn<? nplota liomnlocr rOrn<5or>Tiila^ ^P1-?T mT?XTA 


NM 016397 


Homo <?anipn«i TH1 -liVp rDrnqonhila^ TTWI T ^ mRNA 

J-J.WJ.11VJ odJpjLt/llO 1111 11 JVC/ ^J_yi UOvjJlillCl^ ^1111 l—i) , IIIXvINXTl 


NMO 16587 


Homo sapiens chromobox homolog 3 (HP1 gamma homolog, Drosophila) 


NM 016347 


Homo sapiens putative N-acetyltransferase Camello 2 (CML2), mRNA 


"MM" 01^797 


xiuiinj sapiens lacnyjonin receptor i ^ii\i^ivi ^, uranscnpi variant snort, mKJN/Y 


"MM 001 OSR 


xiuiiiu sdpiens LdonyKinin receptor i ^ i 1 ^, uanscnpt variant long, iiirviN/v 


NM_004052 


Homo sapiens BCL2/adenovirus E1B 19kD interacting protein 3 (BNIP3), 
iiuc/icdi gene encoamg mitocnonanai protein, mrsa.N/\ 


NM 014820 

XNJ,VJL V/ X r^JM V 


Homo saniens translocase of outer mitoplnondrial membranp 70 Viomolocr A 

J-^aaaw UW.J-?J.WAAO l*± UlloJ.Uvu.uv KJ±- WUlvi llllLUvllV^llvll lllwlllUl CtAJLv / \J llV^lllUiVg XA. 

(yeast) (TOMM70A), mRNA 


NM 014918 


Homo sapiens carbohydrate (chondroitin) synthase 1 (CHSY1), mRNA 


NM_014707 


Homo sapiens histone deacetylase 9 (HDAC9-PENDING), transcript variant 3, 
mRNA 


NM 014683 


Homo sapiens unc-51-like kinase 2 (C. elegans) (ULK2), mRNA 
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NM 014874 


Homo sapiens mitofusin 2 (MFN2), mRNA 


NM 014071 


Homo sapiens nuclear receptor coactivator 6 (NCOA6), mRNA 


NM 015700 


Homo saniens HIRA interacting nrotein 5 fi-TTRTPS^ mRNA 


NM 015685 


Homo sapiens syndecan binding protein (syntenin) 2 (SDCBP2), mRNA 


NM 014263 


Homo sapiens YMEl-like 1 (S. cerevisiae) (YME1L1), mRNA 


NM 014297 


Homo saniens nrotein p/xnrp<3<;pfi in tlrvroirl fVTn 1 ^TT19^ mR TsT A 

xiviiiu ocxljx^xxlS pi\Jtvm v^wjJl t/oov^d 111 Lll^yiUxU- v A JL 1 JXllZ>j 9 HULxJ- N ±\. 


NM_014393 


Homo sapiens staufen, RNA binding protein, homolog 2 (Drosophila) (STAU2), 
mRNA 


NM 014403 


nnmn ^anipnci cHalvllranQ'Fp'racp 7Ti ( (s\ 1 -nVj ^ -"NT-q r^ti/ir-i^iTr a min a A 0 "X T-\ofo 
xxv/nnj oajLiiC/iio aiaiy iticuioJLClcioC / ±J ^^clipila~l>l~d-OCLyiIlCUraiIlin.yl-Zr 3 .j-Deia~ 

galactosyl- 1 ,3 )-N-acetyl galactosaminide alpha-2,6-sialyltransferase) (SIAT7D), 
mRNA 


NM 014465 


Homo <?anipn<3 ^iil folran^fpraQp familx/ p\7tnQn1ip mpmlipr 1 fQTTT T1 1 

iiuinu octijiwixo ounuu cxxxoxv^x aoL idlllllj', \sj UJoUllL/, 1 JL> ? illCIIlUCi 1 ^OUJLjX JLJD1 J, 

mRNA 


NM 014485 


Homo saniens nrostafflandin D2 svntbase bematonoiptip rPOTiSI^ ml? "NT A 


NMJ)14303 


Homo saniens nescadillo homoloer 1 containing RRCT domain f'zphrafissM 

ui*^/avj.au ^/vuvwvuiiv nviiiviv/Cj JL , v^x ltd lllJLllti 1 -J i-VVw/ JL UU1 XXCXXXX 1 Zjv L^l CULloll 1 

(PES 1), mRNA 


NM 014253 


Homo sapiens odz, odd Oz/ten-m homolog l(Drosophila) (ODZ1), mRNA 


NM 014429 


Homo saniens microrchidia homoloff (moused nVTORCTl mRNA 


NM 006439 


Homo sapiens mab-21-like 2 (C eleeans^ TMAB21T 2} mRNA 


NM 015322 


Homo saniens feni-1 homolopb (CI ele^an^ n^EA/TIR^ mRTxTA 


NM 014591 


Homo saniens Kv channel interacting nrotein 2 (TCCNTP?^ mRISTA 

J- J-V^AAAW UU^XVlia ' WAXCAAXAAV' A 111 LV>i. a V llilg l^M. W VwlXX jLt ^-LX^V-'J. 1 JUL JL* J , 1 1 1 IX 1 >i r\ 


NMJ)04449 


Homo sapiens v-ets erythroblastosis virus E26 oncogene like (avian) (ERG), 
mRNA 


NM 014420 


Homo saniens dickkonf homoloe - 4 OCenomis laevi^ fnTCl<C4 1 mRT\T A 


NM 014421 


Homo sapiens dickkopf homolog 2 (Xenopus laevis) (DKK2), mRNA 


NM 014325 


Homo saniens coronin actin binding nrotein ^C* frYYROIC^ mRXTA 


NM_014246 


Homo sapiens cadherin, EGF LAG seven-pass G-type receptor 1 (flamingo 
homoloe Drosonhila^ TCELSRl^ mRNA 


NM_014391 


Homo sapiens cardiac ankyrin repeat protein (CARP), mRNA 


NM 014336 


TTomo QflniPTlQ af\7'1 Vl\/rlT*or , Qr'1^on rf^r" pntnr irrf^t-a r»f"i-n rr i-wr^is^ii-t 1 1 1 / A TDT 1 \ 

aauhiu aapit-iia diyi iiyu-iuL/ai uuii icocjjLui ixiLcraL'Lmg proiem-iiKe 1 (A 1 r i ^ | ) } 
mRNA 


NM_0 14265 


Homo sapiens a disintegrin and metalloproteinase domain 28 (ADAM28), 
transcrint variant 1 mRlMA 

UL CLXXOV^X IjJL VCXXXCXXXl. 1, X X XJLXX N i V 


NM_0 14237 


Homo sapiens a disintegrin and metalloproteinase domain 18 (ADAM 18), 
mRNA 


NM 005032 


Homo sapiens plastin 3 (T isoform) (PLS3), mRNA 


NM 013980 


Homo «?anipn<? RCT 9/aHpno\nrnc lnl "R 1 QVT^ ir»t<=»rQr>fi-no- Tvrwfr^-i-n 1 rRXTTP^ 

xxuiijiu ocxiJi^ixo jl»v_^jl_/x</ aviwilU Vll U-o l~tLJ-> 1 7M / ill LCI dL/ Llllg jJUJLClll 1 ^nl\lr | J ; 

transcript variant 13 NIP 1 -c, mRNA 


NM_013979 


Homo sapiens BCL2/adenovirus E1B 19kD interacting protein 1 (BNIP1), 
trans crint variant BNTP1 -b mRNA 


NMJ)13978 


Homo sapiens BCL2/adenovirus E1B 19kD interacting protein 1 (BNIP1), 

Tran^Pfint variant "R"KI 1 P 1 -a vnT? TxT A 

tl CXXXOV-'X l^Jl, VdllUilL X_JX > 1 L 1 <X, IIJJXJLNjCI. 


NM 004178 


Homo saniens TAR fHTV^ RNA bindincr nrotpin 9 /^TARRP?^ mR>JA 


NM 005915 


Homo sanipns lVTC^lVrfi minipbromnQomp m a in tpnnripp riptipipnt ^ rN/TTQ^ 

xxuxxiu ocxj^x^xxo xvj.v_^xvo.\j xinill^/llUJlllVJOUlllC llxctlllLCllclJ.lL/C/ LIC/llL/lC'lll. \J *lvl.lOw) 

homoloe S nombe j (S cerevisiae^ fMOA/irTl mRlSTA 


NMJ302576 


Homo saniens n21/Cdc42/Racl -activated kinase 1 TSITE20 bomolocr vpact^ 
(PAK1), mRNA 


NM_012091 


Homo sapiens adenosine deaminase, tRNA-specific 1 (ADAT1), mRNA 


NM 005358 


Homo sapiens LEVI domain only 7 (LM07), mRNA 


NM 013451 


Homo sapiens fer-l-like 3, myoferlin (C. elegans) (FER1L3), mRNA 


NM_006113 


Homo sapiens vav 3 oncogene (VAV3), mRNA 


NM 003869 


Homo sapiens carboxylesterase 2 (intestine, liver) (CES2), mRNA 
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JNJYl UUO/Zl 


Homo sapiens ARP3 actin-related protein 3 homolog (yeast) (ACTR3), mRNA 


NMJ303325 


Homo sapiens HER. histone cell cycle regulation defective homolog A (S. 
cerevisiaej (Jl1JJlv/\ ), mixiN a 


NM 012242 


Homo sapiens dickkopf homolog 1 (Xenopus laevis) (DKK1), mRNA 


JNJVL u iz^zy 


xiomo sapiens oxiUi4-J.iKe z (o. cerevisiaej (jbr!A^i4.LZj, niKiN A 


NM_012190 


Homo sapiens formyltetrahydrofolate dehydrogenase (FTHFD), mRNA 


xta^t nAcn/cn 


Homo sapiens single-minded homolog 2 (Drosophila) (SEVI2), transcript variant 

C TA /TO -rv*T> XT A 

oliYLZ, mKJNA 


"KTA A flAftCO^ 

JNJVL_UU95oo 


Homo sapiens single-minded homolog 2 (Drosophila) (SIM2), transcript variant 

C TA /TO o -t-v-iT? XT A 

oliViZS, mKJNA 


XTAyT A 
IN 1V1_U UZ 01U 


Homo sapiens pyruvate dehydrogenase kinase, isoenzyme 1 (PDK1), nuclear 
gene encoding mitochondrial protein, mRNA 


xnv/r m qq'im 

1NJ.VL UIjj /4 


Homo sapiens programmed cell death 6 interacting protein (PDCD6IP), mRNA 


NM 013367 


Homo sapiens anaphase-promoting complex subunit 4 (APC4), mRNA 


xta/t nnon/co 


Homo sapiens sal -like 1 (Drosophila) (SALL1), mRNA 


NM 002449 


Homo sapiens msh homeo box homolog 2 (Drosophila) (MSX2), mRNA 


NM_006739 


Homo sapiens MCM5 minichromosome maintenance deficient 5, cell division 
cycle 46 (S. cerevisiae) (MCM5), mRNA 


NM__0 12460 


Homo sapiens translocase of inner mitochondrial membrane 9 homolog (yeast) 
(TIMM9), mRNA 


TvTTV If A1 1 ^ <"7 

NM_0 12457 


Homo sapiens translocase of inner mitochondrial membrane 13 homolog A 
(yeast) (TIMM 1 3 A), mRNA 


NM_Q12456 


Homo sapiens translocase of inner mitochondrial membrane 10 homolog (yeast) 
(TIMM10), mRNA 


JSIM_0 12450 


Homo sapiens solute carrier family 13 (sodium/sulfate symporters), member 4 

^olA^i3A4j, mKJNA 


NM_0 12444 


Homo sapiens SPOl l meiotic protein covalently bound to DSB-like (S. 
cerevisiaej (pKUl i ), mKJNA 


NM_0 12240 


Homo sapiens sirtuin silent mating type information regulation 2 homolog 4 (S. 
cerevisiae) (MJK14), mKJNA 


"VTA A A1 0107 


Homo sapiens peptidyl arginine deiminase, type V (PAD), mRNA 


NMJU2381 


Homo sapiens origin recognition complex, subunit 3 -like (yeast) (ORC3L), 
mKJNA 


XTA /T A1TTK 

JNJVL__U1zZZj 


Homo sapiens nucleotide binding protein 2 (MinD homolog, E. coli) (NUBP2), 

ml? XT A 
misJN A 


JNJYL Ul ZZZZ 


Homo sapiens mutY homolog (E. coli) (MUTYH), mRNA 


jnivi__u i zz / y 


Homo sapiens double-stranded RNA-binding zinc finger protein JAZ (JAZ), 
rntviN a 


JN1VL U 1 ZZUO 


Homo sapiens hepatitis A virus cellular receptor 1 (HAVCR-1), mRNA 


NM 012205 


Homo sapiens 3 -hydroxy anthranilate 3,4-dioxygenase (HAAO), mRNA 


JNJVL UlZlVo 


Homo sapiens grancalcin, EF-hand calcium binding protein (GCA), mRNA 


NM 012193 


Homo sapiens frizzled homolog 4 (Drosophila) (FZD4), mRNA 


TvTA A A101 OO 

NM UlZlvZ 


Homo sapiens fracture callus 1 homolog (rat) (FXC1), mRNA 


NM 012076 


Homo sapiens crumbs homolog 1 (Drosophila) (CRB1), mRNA 


JnM_JJ1z1Z4 


Homo sapiens cysteine and histidine-rich domain (CHORD) -containing, zinc 
Dinamg protein 1 (ChLUKJJUi J, mKJNA 


xta/T 0191 IS 

IN ±VJ. Vl<6 1 lO 


xaoiiiu oapicno v_/V^xs/+ uaiuuii udictuuiiic lcprcaMun *+-iikc ^o. cerevisiae^ 
(CCRN4L), mRNA 


NM_012117 


Homo sapiens chromobox homolog 5 (HP1 alpha homolog, Drosophila) (CBX5), 
mRNA 


NM 012108 


Homo sapiens BCR downstream signaling 1 (BRDG1), mRNA 


NMJH2100 


Homo sapiens aspartyl aminopeptidase (DNPEP), mRNA 
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NM 012094 


Homo sapiens peroxiredoxin 5 (PRDX5), mRNA 


XN1VL UU4OU0 


Jul oino sapiens neat snoeiv transcription idOLOi z ^norz.^, lllX\J_N./rY. 




JTlOTIlO bcipiCIlb Lll&XlCVCllCCl, Clbll llUlIlUlUg, D yXyi\Jti\jpim<XJ yiS VL/JJ, IliXVlN^ 


NM 007374 


Homo sapiens sine oculis homeobox homolog 6 (Drosophila (SIX6), mRNA 


JNJVL K)\J/o/j 


riomo sapiens soc-z suppressor 01 ciear nomoiog eiegansj ^oxi^^z ), mivLN/\ 


NM_002388 


Homo sapiens MCM3 minichromosome maintenance deficient 3 (S. cerevisiae) 


JNJVL UU4o/3 


Homo sapiens Jts^jLZ-associatea atnanogene d (Jd/yijo mxsJN/\ 


JNM_UU/olo 


xiomo sapiens agouti reiaiea protein nomoiog ^mousej ^/\^xsJrj, Transcript 
variant z, ituxina 


1N1V1_UU o o 1 y 


xiomo sapiens poiy^/\^ oinamg protein, cytoplasmic h- ^muuciDie iormj 
(PABPC4), mRNA 


INiVl UUD / J 1 


riomo sapiens /VLyjr-rioosyiation iactor-iiKe / ^.rvxsj.-r/ itjlisj.n/\ 


NM 002358 


Homo sapiens MAD2 mitotic arrest deficient-like 1 (yeast) (MAD2L1), mRNA 


JNJVL UU/Zo4 


Homo sapiens adrenomedullin receptor (AD MR), mRNA 


XTA>f AA/^C7A 

JNJVL UUoo/U 


riomo sapiens aestnn ^actm aepoiymerizmg iactorj ^uoiinj, niiviN/\ 


NM_005476 


Homo sapiens UDP-N-acetylglucosamine-2-epimerase/N-acetylmannosamine 
Jbanase ^CjJNJbj, niKiN/\ 


"XTTV /f" AATiAO 

JNM_00/iuy 


Homo sapiens diaphanous homolog 2 (Drosophila) (D1APH2), transcript variant 
12C, mRNA 


"KTTV /f AA1 OHO 

JNJVL 001o/b 


Homo sapiens cellular retinoic acid binding protein 2 (CRABP2), mRNA 


XTA/T aaa/IQQ 
JNJVL_UUU4oy 


Homo sapiens alpha thalassemia/mental retardation syndrome X-linked (RAD 5 4 
nomoiog, o. cerevisiae^ ^AixsAj, iruxiN^v 


xnv/r oniric 
iNivi \J\JZDZo 


xiomo sapiens ntn enoonuciease juii-iiKe i yc*. con^j ^in ±rn^i j, irusj>ii\ 


NM_004085 


Homo sapiens translocase of inner mitochondrial membrane 8 homolog A (yeast) 
^ i MViivio/\j, nuciear gene encoumg mitocnonanai protein, mrvTN/\ 


NM 002310 


Homo sapiens leukemia inhibitory factor receptor (LIFR), mRNA 


JNJVL UU4/33 


Homo sapiens acetyl-Coenzyme A transporter (ACATN), mRNA 


NM 002657 


Homo sapiens pleiomorphic adenoma gene-like 2 (PLAGL2), mRNA 


NJVL_0U6724 


Homo sapiens mitogen-activated protein kinase kinase kinase 4 (MAP3K4), 
transcript variant 2, mRNA 


TVT\ K AAZTOO'"* 

NJVL__U06882 


Homo sapiens Mdm2, transformed 3T3 cell double minute 2, p53 binding protein 
(mouse) (MDM2), transcript variant MDM2e, mRNA 


XTA X AA/T001 

INM_006ool 


Homo sapiens Mdm2 3 transformed 3T3 cell double minute 2, p53 binding protein 
(mouse) (MDM2), transcript variant MDM2d, mRNA 


"VTAyf AA/CQQA 

JNJVL_UUoooU 


Homo sapiens Mdm2, transformed 3T3 cell double minute 2, p53 binding protein 
(mouse) (MDM2), transcript variant MDM2c, mRNA 


NM_006879 


Homo sapiens Mdm2, transformed 3T3 cell double minute 2, p53 binding protein 
(mouse ) (JVjlJL/IVLZj, transcript variant jmjjjvlzd, mKiN a. 


NM_006878 


Homo sapiens Mdm2, transformed 3T3 cell double minute 2, p53 binding protein 
(mousej (MJUjvLz), transcript variant iVLJJiviza, mKJNA 


TvTA/T AAQQA1 

JNJVL_UU3o(Jl 


Homo sapiens GPAA1P anchor attachment protein 1 homolog (yeast) (GPAA1), 
mRNA 


"NTA/T AA1 1 0*2 

JNJVL UUJLyj 


Homo sapiens tubulin- specific chap er one e (TBCE), mRNA 


JNJVL_UU2J /u 


Homo sapiens mago-nashi homolog, proliferation-associated (Drosophila) 
(MAGOH), mRNA 


IN 1V1 UUOjt 1 1 


jriuiiiu ocipicxio ivi mi miLOLiu arrcbL u.eiiL/iciiL-iiJvc a. ^ycdaLy ^ivi.ta i.^zx^z. iiixviN-tV 


NM_006149 


Homo sapiens lectin, galactoside-binding, soluble, 4 (galectin 4) (LGALS4), 
mRNA 


NM 003585 


Homo sapiens double C2-like domains, beta (DOC2B), mRNA 


NM_007129 


Homo sapiens Zic family member 2 (odd-paired homolog, Drosophila) (ZIC2), 
mRNA 
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TSTM" 0079 70 


Unmn oampno T T9 email mip1f>ar ril*\n'niip1< a nnrritf»in "> 1 1 Yl 1l nrv/' "far»trYr f /^^IrT^^ 
nUinU bdpXCIXo UZ< oXXldlX IlUvlCdl XXUUXIUOXCUJJXLIICIIX dUJYllXa.xy Xd^ltJX ^UJJnX-^ 


MAI 0071 94 

JLNJLYA \J\J I X -7*T 


Homo <5anipn«: f^T-TTC 9 fiTienlmnint Tinmolnp" AS nomhei ftTFTRTC^ mT?T\T A 


NM 007271 

XNiVX \J\J / 1 J. 


Hnmn ^ATiipfw QPiHrip/thrpAninp Irina^p ^8 fSlTTC^S^ rnT^l\TA 


NM 007232 


Homo sapiens histamine receptor H3 (HRH3), mRNA 


tsja/T 00797R 

XNJLVX \J\) / Zr / O 


T-Trvmr\ ctanipnc C~t A T-i A ( t\ \ vc*r , e*Y\\cw~.c\ qqc\c , \?\\p*c\ rvrrvtv^iTi ( f~i A W A A~P^ mT?"NTA 
XHJXXXtJ odjJXCXXo vJ/jJL>Xx^X1l. j XC^CpitJX -dooU^ldlOU. pXULClIX ^^/iXJxiX'wiX J y IliIVi>/i. 


NM 007197 


Homo sapiens frizzled homolog 10 (Drosophila) (FZD10), mRNA 


XTA/f 0079AA 
INiVl UU/Z40 


xiomo sapiens Keicn-iiKe z, iviayven ^urosopnnaj ^xvi^rii^z ) 7 niiviN/\ 


NM 001466 


Homo sapiens frizzled homolog 2 (Drosophila) (FZD2), mRNA 


"vnv/r nn^/io 
JNl\l_UUo4oZ 


Homo sapiens dual-specificity tyro sine- (Y) -phosphorylation regulated kinase 2 
(DYRK2), transcript variant 2, mRNA 


JNJVL_UUJ joj 


Homo sapiens dual-specificity tyrosine-(Y) -phosphorylation regulated kinase 2 
(DYRK2), transcript variant 1, mRNA 


IN 1V1_U U o4 o4 


Homo sapiens dual-specificity tyrosine-(Y)-phosphorylation regulated kinase IB 
(DYRK1B), transcript variant c, mRNA 


JNM_UUo4o-5 


Homo sapiens dual-specificity tyrosine-(Y)-phosphorylation regulated kinase IB 
(DYRK1B), transcript variant b, mRNA 


JNM_UUlooZ 


Homo sapiens corticotropin releasing hormone binding protein (CRHBP), 
mRNA 




Homo sapiens apolipoprotein B mRNA editing enzyme, catalytic polypeptide 1 
(/\JrL/D.ci^ i j, iranscnpx variant z, ituxin/v 


1N1V1_UU 1 044 


xiomo sapiens apo lipoprotein Jt5 mrsJ>/\ eaitmg enzyme, catalytic poiypeptiae i 
(APOBEC 1 ), transcript variant 1 , mRNA 


7SJA/T OO^Q^£ 


xiomo sapiens oxviio suppressor ox mix two d nomoiog x ^yedsij ^oxviioxtlx^, 

xxxrvi>j>rA. 


NM 006912 


Homo sapiens Ric-like, expressed in many tissues (Drosophila) (RIT), mRNA 


xnv/r OO^QIO 


xiomo sapiens retmooiastoma omumg protein o ^iNjoxji^o^, ixir\j.N/\ 


NM_007068 


Homo sapiens DMC1 dosage suppressor of mckl homolog, meiosis-specific 
nomoiogous recomumation ^yeastj ^uxvjlv_^x itij\In/\ 


XTN/T 00709 1 
1NxV1__UU / UZ 1 


xiomo sapiens aeciuuai protein maucea 03^ progesterone ^ijjc/xxj, itjxvln/\ 


TSJA/f 007007 


xiomo sapiens cleavage ana poiyaaenyiation specmc iactor 0, ooku suounit 

(CP*sFft\ nVRTSTA 
^rorujj iiixsj_n^v 


NM_006822 


Homo sapiens GTP-binding protein homologous to Saccharomyces cerevisiae 


NM 006843 


Homo sapiens serine dehydratase (SDS), mRNA 


1N1VJL UUO/'40 


xiomo sapiens sex como on miuieg-iiKe 1 ^urosopnnaj ^oi_4Vxui j, mxviN/\ 


NM 006824 


Homo sapiens EBNA1 binding protein 2 (EBNA1BP2), mRNA 


7\JA/T OA^Q99 


Homo sapiens mitogen-activated protein kinase kinase kinase 4 (MAP3K4), 
transcript variant 1, mRNA 


XTA/f 00/^Q07 
lNxVl_UUOoU / 


Homo sapiens chromobox homolog 1 (HP1 beta homolog Drosophila ) (CBXl), 
mRNA 


xnv/f oo/^7i/i 

INlVL_UUO /J4 


Homo sapiens human immunodeficiency virus type I enhancer binding protein 2 

/TTT\ /"DPI \ mPXTA 

^XXX V Jj/X Z J , nirvTN/A 


XTN/T 00^719 


Homo sapiens FBJ murine osteosarcoma viral oncogene homolog B (FOSB), 
mRNA 


XTA/T 00^790 


xiomo sapiens uiapnanous nomoiog z ^urosopnuaj ^iji/\xxiz j, transcript variant 
156 mRNA 


NM 006829 


Homo sapiens adipose specific 2 (APM2), mRNA 


NM 006872 


Homo sapiens TFUA-alpha/beta-like factor (ALF), mRNA 


NM_006796 


Homo sapiens APG3 ATPase family gene 3 -like 2 (yeast) (APG3L2), nuclear 
gene encoding mitochondrial protein, mRNA 


NM 006544 


Homo sapiens SEClO-like 1 (S. cerevisiae) (SEC10L1), mRNA 
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NM 006666 


Homo sarriens RuvR-liVe ? CP pn1i"1 fRTTVRT 1\ rnRNA 


NM 006509 


Homo sanipns v-rpl rpficnlnpnn'othpliosis viral nnr,ncrpnp Vinmrvlrvrr Tl miflpar 

liuiiiu oclLyx^XXij V 1L1 1 L/LlwU.lW^lXVJ.VJLlJLC'lXvJDXO V IX <Xx \-JXXO\J££t>XXt/ XXLHXlUxLIsi .D, IIU-L/ICCIX 

factor of kanoa lisht nolvnentide &ene enhancer in IB-cells 1 (avian^ fRFT "R'i 
mRNA 


NM 006606 


Homo sapiens retinoblastoma binding protein 9 (RBBP9), mRNA 


NM 006620 


Homo saniens HB SI -like (S cerevisiae^ (ITBSIT^ mRNA 

J.XV1AXV F JLJL-I— w k_J X 111VV V^ H ^ " WWX V' V liJlUV J JLJL/LJ X J / ^ ^ 1 1 1 A V I ^( J. X, 


NM 006561 


Homo sapiens CUG triplet repeat, RNA binding protein 2 (CUGBP2), mRNA 


NM 006579 


TTomo saniens emonamil TrinHincr nrotpin fstprol isomprasp^ rRRP^ mT?"MA 

ocxi^av^aao ^-xxxv/Lyo-xxxix uxxxLAxixg L^xv_/tw>xxx ^oitav^x Xouxxxcx doc^ ^X_/JL>x ^ 5 llxxxiN r\ 


NM 006560 


Homo sani ens (7TTG- trinlet rpnpat R~NTA hinrlincr nrotpin 1 ffTTfTRPI^ mPKTA 

X1U111U OCLLJXV'XXO W VJ Li 1 jJlV I. X V< LJ \J<X L, X VJ_ > XX. L/XIXU-XXIJ^ \J LCill 1 v KJ VXO X X J , I 1 1 IX 1 \ f-\ 


NM_001211 


Homo sapiens BUB 1 budding uninhibited by benzimidazoles 1 homolog beta 
(veasfi fBUBlB^ mRNA 

\j vUO l, J \X- 9 * ' XJ X XJ J , 11JXVL > x X 


NM_006374 


Homo sapiens serine/threonine kinase 25 (STE20 homolog, yeast) (STK25), 
mRNA 


NM 006377 


Homo saniens unc-1 ^-lilcp (CI plpcrans^ miSTC^M ^ rrVRTsJA 


NM 006357 


Homo s aniens uhiauitin-conin patina pn 7vm p "F i 7*R ^ ^TTRC 1 id/'S linmnlna a/p^cA 

I-Uiiiw uu^j iviiu vii_/xv^L4.i.i>xxi wyy±xj llllg vil^jj' lllw 1 »r r I r ^\JXI v>>"/ J I nil I it in o J V vdo I J 

(UBE2E3), mRNA 


NM_006323 


Homo saniens SEC24 related ffene familv member B cerpvi<;iap^ ^Sil = i , r ,, ?4R^ 
mRNA 


NM 006364 


Homo sapiens Sec23 homolog A (S. cerevisiae) (SEC23A), mRNA 


NM 006272 


Homo saniens SI 00 calo/inm binHincr -nrnfpin Vt^ta fnpiiral^ ^SinO"R^ mPTsJA 

-»- -1-VJllJ.L' OCXJ-/XV/XXO U 1 Vv ^/CXX^XLiXXX UXXXIXXXX£2 J-'X Lv-XXX, LJ t/ LCi. ^XXCUJLdl^ ^Oll/UD Jj 1 1 1 fx. 1 \ r\ 


NM 006271 


Homo sapiens S100 calcium binding protein Al (S100A1), mRNA 


NM 006391 


TTomo sanipns T? A T\T Hinrlincr r»rofpi"n 7 rR A7sTRP7^ mT?7xTA 

1XU111U OClLJIV-'XXo XVTXii UXIXLlXXXg LJXVJLt'XXI / ^J\_^\J.>iX_>X7 / ) 5 lXXXXJL>iTk. 


NM 006265 


Homo sapiens RAD21 homolog (S. pombe) (RAD21), mRNA 


NM 006203 


TTomo ^aniptr? nTio<?"nViorli"pQtpraQp AXt c* ATV/Ti- > ~cnf a r»i"fir» ( nln r»c-n ih r\r1i ^ct^vo c/=> T?^ 

J-J-V-'-l-'-lV odLyxC/XXo LJXXxJoJ^XXLIU.XC'OLC'XclOt' T'X-', L/^VXVIJT ~oUCL'lllL' ipilUoUIlUtllCoLCx doC ijj 

dunce homolof? Drosonhila^ ^1^)^41")^ mRlSTA 


NM_006202 


Homo sapiens phosphodiesterase 4A 5 cAMP-specific (phosphodiesterase E2 
dunce homolog T)ro<sonT»i1a^ TPFjP4A^ mPTsTA 

UUliVV/ IlUlllVJIUgj ±-*SXKJ&KJLJXXXXClJ X-S J-i*TJTXJ , llXXvJ. N ^1. 


NM_006190 


Homo sapiens origin recognition complex, subunit 2-like (yeast) (ORC2L), 
mRNA 


NM 006181 


Homo saniens nptrin 7-likp rnbirVpn^ HsJ' 1 T NT9T ^ mT?7\FA 

lXUmu OCLj^XV/lXO XXV^ULXXX jLi XXXVV/ ^lll^KCll j ^JL > XXN^J_/y, llixvl > ±\, 


NM_006168 


Homo saniens NEC6 transcrintion factor homolocr A rDrodoriliila^ n\n<rY/iA^ 
mRNA 


NM 006167 


Homo saniens TSJTC ^ transcrintion factor bomoloa A ^Fimcn-nlniln^ nSjTr"V^ A ^ 

■x xxi.\j oc-l jji. v_-i±o lil\J IX uilOvl Xiy LXvJXX XciV LU1 XX\JXXXLiXUg rv. ^X_^/X VJoV_/^JllllCl^> ^INlV/vJ/k Jj 

mRNA 


NM 006159 


Homo samens IsTEL-like 2 (chicken^ fNTFT T mRNA 


NM 006157 


Homo saniens TsTRT -like 1 fchickpn^ fNTPT T 1 ^ mT?>JA 

X- X-KJi.Li.yj ij«,|^XWXXO X > ,1 j.l,/ XXXVW X v^wlllV'iVt/lX J ^ 1 % 1 jI 1 1 j I J 9 IXlXvXN-tV 


NM_005360 


Homo sapiens v-maf musculoaponeurotic fibrosarcoma oncogene homolog 
(avian") CMAF^ mRNA 

^c* v i. ttii j ^xvxxjul y, xxxx.N_x>jrv 


NM 006306 


Homo Sanipn^l SiA/Tf^l structural mai'ritpnflnpp r»f* rlirnmncnmpc 1 1 A?pqoA 

J.XUA11U OCXJJXV^XXO UIVIV^ 1 C5 LI UV^LUl (XL XXXtXXXXtt/XX£lilV-/C \Jx L/lxiL/lIlUoUllxCo 1 ~11J\.C x tyCdoL) 

(SMC1L1), mRNA 


NM 006461 


Homo saniens mitotic snindlp coilpd~poi1 r(*int(*r\ -nmtpin ^T^l^T^PT^QT l ^ m"R"MA 
oo-j^xv^xxo xxxxlvilxw oLyxxxvj-Xt- VJii v/VJ.~V^Ull iCld-LCU \JL vJ ^ i ^r.r.r r 1 ,^ i ^, 1 It fx i. >j .rS. 


NM 006314 


HomO Saniens COnnPCtor PnTiancPr ofTC^R-liVp rT^rr^<3r\r\Tii*1a Iri-nQC^ cimnrpecrtr rvT* 
xxviiiv oct^/xv^xxo ^uiinwi/Lui ^xxxici.xxv^V'X Ul xVuxv~llivC l xJx. LioUIJllllcl xvlXld-oC oUpUICbaUr OX 

ras) rCNKH mRNA 


NM 006366 


Homo saniens adenvlvl cvclase-associatpd nrotein ? fPAP?^ mT^KFA 


NM 006444 


Homo saniens SA/TC^^ stmctiiral maintpnancp nf plirnmncnmpc O _1 i 1 A/^cjct^ 

iv^Aiu i3cxjjx\»/xac> UXVXv^ o Ll tl^ LU1 Cll XXXtXXIXLt'XiClXXC'C' ^JX C'XXX L/lllLlo UlllCo Z<~11J\.C 1 I VCdbLJ 

(SMC2L1), mRNA 


NM 006321 


Homo sapiens ariadne homolog 2 (Drosophila) (ARJH21 mRNA 


NM 006406 


Homo sapiens peroxiredoxin 4 (PRDX4), mRNA 


NM 006334 


Homo sapiens olfactomedin 1 (OLFM1), transcript variant 2, mRNA 


NM 004032 


Homo sapiens D-aspartate oxidase (DDO), transcript variant 2, mRNA 


NM_005985 


Homo sapiens snail 1 homolog, zinc finger protein (Drosophila) (SNAI1), 
mRNA 
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NM 006109 


Homo sapiens SKB1 homolog (S. pombe) (SKB1), mRNA 


1N1V1 WUJ70Z- 


TTnmo <?anien^ <?ine oculics homeohox homoloe 1 (X)rosoi)hila^ TSIXl^ mRNA 


NM 006089 


Homo sapiens sex comb on midleg-like 2 (Drosophila) (SCML2), mRNA 


iNlVJL UUJ70U 


T-Tnmn ccjr*if=»nc ^1100 palrinm K m rl i ri cr rvrrvfpi Tl P fSllOOP^ TD CRISTA 

XlvJIIlU od.JJJ.eilS uluW OOXlslLllll UIIIU.III3 \JL\J\,\slLl X. ^uiuui i.lil.\j.>x>. 


NM_005979 


Homo sapiens SI 00 calcium binding protein A13 (S100A13), mRNA 




xiomo sapiens myeioia/iympnoia or mixea-iineage leujvcmid ^tritnorax nuinuiug, 
Drosophila); translocated to, 7 (MLLT7), mRNA 


JNJVl_UUZ)y3 / 1 


xiomo sapiens niyciuiu/iyinpnoia or mixcu-'iiiicagc icuivciiiia. ^uiiiiuicia. lujinuiug, 
Drosophila); translocated to, 6 (MLLT6), mRNA 


IN 1V1_UU D 7jO 


Uatma co-nipnc? •nT\/ , <=»1r\ir1 /lT./TYTr\lTni rl r\r mi ~v ftI _1 in erf* lf^nV^min ( frii"T*>r»i''a"V Tinmnlnof 

xiorno sapiens inycitjit-i/iyiiipiiuia ui iiiiAca-iinccigc icuivciiiia. ^lliihuicia. nuiiujujg, 
Drosophila); translocated to, 4 (MLLT4), mRNA 


IN 1V1_UU D y D D 


jjLOIIil) sapiens inyciuii-i/±yiiipiitJia ui 111iA.cu.~1111cci.gc icu-jvciina. ^liiliiwicia. mjiiiunjg, 
Drosophila); translocated to, 2 (MLLT2), mRNA 


IN 1V1_U VDyDH 


TJT/-\rvi r\ conipnc -f-vr\7^1 r^i rl /1"\rr>Tr\ln<"vi nr mi vp»r?_1i"nf=»c? crp If^nlrf^Tnm ftfi'f'Virvr'mi' nnmnlno" 

Jriomo sapiens myciuiu./ lyinpiiuici ui xiiiAcu.-iiiic<igc icLuvciina. ^liiliiuicia. iiuinuiug, 
Drosophila); translocated to, 1 (MLLT1), mRNA 


INM._UUjy3 D 


xiomo sapiens njyeiuiuyiynipnoiu. ur iiiiacu-iiiicci^c icujvciiiia. ^luliiuicia iiuiiiujiug, 
Drosophila) (MLL), mRNA 




xiomo sapiens ivltvl', nioiners against aecapenLapiegio nuinuiug y ^x-/rusupiiiid,^ 
(MADH9), mRNA 


IN 1V1_U VDyV^f 


xiomo sapiens ivi/\_L', muiners against cicoapciitapicgiC' mjiiiuivjg / ^jL/iusuptiiiay 
(MADH7), mRNA 


IN 1V1_UU Z> y yJ D 


xxOinO Sapiens IVLtvL', IllOtllCIS clgctlllSt U.CL/ctpciIlctpiCglC' iJXXiiiAJUJg u yLJLSJcyyjyiiiiaj 

(MADII5), mRNA 


iNivi_uu j yvz 


xiomo sapiens ivi/\u, motners agamsi Qeuapeiitapiegic xiuiiiuiug d ^i^iusupiiiia^ 

^1V1/tJ_^X1J J, IJ-lrvlN-rA 


NM_005901 


Homo sapiens MAD, mothers against decapentaplegic homolog 2 (Drosophila) 

^IVL/AlJxlZ J, mJtvIN-r\ 


NM_005900 


Homo sapiens MAD, mothers against decapentaplegic homolog 1 (Drosophila) 
(MADH1), mRNA 


IN1V1 UUOUOJ 


xiomo sapiens lipase, entiotneiiai ^juutvj^, niiviN^iL 


NM_006048 


Homo sapiens ubiquitination factor E4B (UFD2 homolog, yeast) (UBE4B), 

-mT?XT A 


NM_006111 


Homo sapiens acetyl-Coenzyme A acyltransferase 2 (mitochondrial 3-oxoacyl- 

L/OCnZylllC /tl tlllUlaSC^ y£\\^<t\-tvz,j) IlUL/ieal gCIlC CllC/UtJ-lll^ jJiULt/JLii, 

mPlSjA 
IlllvlNiA. 


NM_006012 


Homo sapiens ClpP caseinolytic protease, ATP-dependent, proteolytic subunit 
homolog (E. coli) (CLPP), nuclear gene encoding mitochondrial protein, mRNA 


IN1V1_UU01 1U 


xiomo sapiens v^jljz antigen ^cyiopiasiniL/ idiij uiiicinig piuicni ^v^j-yz/Xjxr z, ^, 
mRNA 


NM 006017 


Homo sapiens prominin-like 1 (mouse) (PROML1), mRNA 


JNM_UU4U1U 


Homo sapiens uystropnin ^muscular aysuropny, jjucnennc ana r>ecKer types j, 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp427p2, mRNA 


JNJVL_U(J4U23 


rlomo sapiens aystropnin ^muscular aystropny, jjucnenne ana rsecKer xypesj, 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant DpHObc, mRNA 


IN IV1_U U^fUZZ 


tT<-vm/"\ oQnipnc rl\/chtwr\ liin ^mncmilar rl"\/cfTT\"nliA/ T^nnnPTTTIP PTin Rprlr PT" tvnpQl 

xiomo sapiens u.ysu.upnixi ^iiiusL/Liicii aysLiopny, J-^ uvjii^ihiu aim utvy'jvd ly pt&j, 

includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant D140ab, mRNA 


NM_004021 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dpl40b, mRNA 
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XTTV /T AA/1 AOA 

NM_004020 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dpl40c, mRNA 


"XTtv jt r\r\Ar\-tc\ 

NM_004019 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp40, mRNA 


XTTV K f\f\ A r\ 1 o 

NM_0040l8 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp71ab, mRNA 


"XTTV K C\f\ A r\~\ 'I 

NM_004017 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp71a, mRNA 


NM_004016 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp71b, mRNA 


XTTV /T /\rv /I /\ 1 c 

NM_004015 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp71, mRNA 


XTTV If C\(\ Af\"\ A 

NM_004U14 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dpi 16, mRNA 


XTTV jf" f\C\ A f\A ~> 

NM_0Q4013 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp 140, mRNA 


XTTV k r\c\ A r\ A o 

NM_004012 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp260-2, mRNA 


NM_0040l l 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp260-1, mRNA 


XTTV X AA/IAAn 

NM__00400y 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp427pl, mRNA 


XTTV X f\t\Af\f\'n 

NM_004007 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
DXS270, DXS272 (DMD), transcript variant Dp4271, mRNA 


XTTV K f\f\Af\f\/Z 

NM_004006 


TT * 1 . 1 " / 1 J j_ 1 *T\ 1 J T> 1 j \ 

Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXoi4z, DXM64, DXISzUo, L>XhZ3v, DX.Sz.3y, JJyiozoo, JJXozoy, 
jjjvoZ /u, JJXoZ /z (UJMLLJ j, transcript variant up4Z /m, mKJN/v 


xnv/r nnni no 


Homo sapiens dystrophin (muscular dystrophy, Duchenne and Becker types), 
includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, 
iJyvoz /u, jjaoz /z \jljiviij) 9 transcript variant upn-z / c, itlkin/\ 


NM 005657 


Homo sapiens tumor protein p53 binding protein, 1 (TP53BP1), mRNA 


xttv/t nn^/^T7 


Homo sapiens small optic lobes homolog (Drosophila) (SOLH), mRNA 


xttv/t riCiZ/zrii 
JNJVL 


Homo sapiens smoothened homolog (Drosophila) (SMOH), mRNA 


xta/t nn^^o 1 
JNJVl_UUDoZl 


Homo sapiens MUU calcium binding protein Ail (calgranuim C) (S1UUA12), 
mRNA 


1N1VX VyV/fc/\JZ»\J 


jjujiiiu od-picxiiS oiuu caicium Dinunig pruiem ±\. 1 1 ^uaigizzarm^ ^oiuUrii i 
mRNA 


NM 005610 


Homo sapiens retinoblastoma binding protein 4 (RBBP4), mRNA 


NM 005732 


Homo sapiens RAD50 homolog (S. cerevisiae) (RAD50), mRNA 


NM 005591 


Homo sapiens MRE1 1 meiotic recombination 1 1 homolog A (S. cerevisiae) 
(MRE1 1 A), mRNA 
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NM_005590 


Homo sapiens MRE1 1 meiotic recombination 11 homolog A (S. cerevisiae) 

^IVlXSJC/l J-^VJ? A1JLXSJ.N -T\. 


IN 1VL_U \J D DoD 


xlOIIIO SdpiCXX& ivl/^L/, mOLIlCrb dgdlllSl U.CL/d.pCXlLd.piCglL' XXUXXXUXUg U [JLsl OoOpiXIXd^ 
^lVXx\JU/XXL> J 7 J.1JUAJLN jTV. 


1N1VX \J\JJJo c t 


XlUIIlO odpiCllo XXXdL/ - Z X -XXXvC 1 CXCgdXXb^ ^lVXxnJJZ/ 1 X_* 1 i 3 XXXXVLNxTl. 


1N1VJL_UU D D OZ 


XXOIXXO odpiCXXo XyinpiXOOy IC dlllXgCll 0*r XXUXXXUXtJg, IdUXUpXLRCL/lXVC IWJlvL/ ^XXXUUoC^ 

(LY64), mRNA 


1N1VX UWJUU/ 


TTAtnn CQmpiic 7in •fin cr^r" rvrf\'f7 : »i"n 10^ Vinmnlna ^ mnncp^ f'X ln'P1 tnT? TvT A 

XJ.VJIii.Ll odpiCllo ZjLLiSu XXXX^Cl JJXVJLC/X1X lUJ XlUlXXVJIUg VlllVJLloC<^ ^Z_»X JT IWJ J, lliJ-VIN 


NM 005886 


Homo sapiens katanin p80 (WD40-containing) subunit B 1 (KATNB1), mRNA 


1N1VJL Ul/JODU 


XxOITlO SdpiCXXb XOXllbLdllll-XXXvC J ^bCL/ICLCU. giyL/UpiOLCUl I ^X'oXXjJI, IlllviN/\ 


1N1V1 UUJ / JO 


xxOmO bd.pieillS nCLerOgCIlCOU& IlUOltal IlUUXlUOlCUpiULClIl r\.0 yrxVHJSJTr^JJ, XXXXviN-rV 


IN lVx__UU J J 1 U 


XT.OIXXO Csdpienb vlOIXi-O XXUXIXUIUg JU \\^- CXCgdXioJ ^J-JWlVXJ)Z-> J, LXdXXaOXXpi VdXidXXL z 5 
1 1 IXVi. N A 


l>lvx__UU J / oo 


JTXUXXXU odpiCXXo J? J_/XSJ.VX ? XvXXUvJX2*i? ^jrVXSJTX VJ X_/i7 J dXXU. JJXCUivoLi XXX CLUXXidXii pXULCXXX X 

rphonHropvte-rieriverl i TFAIRPI^ mRNA 

^L/JLIUllAXi \J\sy Lt/ ""VJ-t/ll V ^>KX J y^JL nivi 1 / 7 1 1 JUL Vi. > Xv 


1N1VX WJ / z.z» 


Unmn cnr\ipTiQ A 1?T^9 apfin-TplatpH rvrotpin 9 liompilocr ^vpaQt^ ( A(*" > "T V R9^ TnT?7\TA 


NM 005750 


Homo sapiens chromosome 4 open reading frame 6 (C4orf6), mRNA 


MA/T 00^170 
±>xvx vjyjj i / \j 


Tf attia ccinipnc ^r»Ti^<=»'f"f : »«.cr , n tf* r* omnl p» y —1 1 9 /TYrr^QfYrtnila i ^ A Slf^T 9^ mT? A 

X XU111VJ aClUlCllo abllaC LC LiLC C , UilIUlC'A.~llJV.C/ \xJ\. yJ&KJ^JlliLaj ^xIOv^Ij^ jj 1 1 i_L VJ. N ii. 


"NM 00S496 

±>XVX \J\J+J'-rZ*\J 


TTattia cani pnc fn nriAt* Tvrr'vfpi'n t\ S ^ V^inrlinor nfntpin 9 ^T r P^'^T^T^9 i TSJ A 

XXVJXJL1U ociL'ldlo LLII11U1 jJlULWlll UJJ UJXiXXliXg LFX \J t^lllj ^ ^ XX J JiJl ^ J } ilXLVl N rl 


NM 005486 


Homo sapiens target of mybl-like 1 (chicken) (TOM1L1), mRNA 


JLN1V1 UUDH-oo 


ixomo bdpxcno Ldigci ox xiiyux ^oixxt/ivcix j yx xxxxvi>i/\ 


NM_005417 


Homo sapiens v-src sarcoma (Sclimidt-Ruppin A-2) viral oncogene homolog 
^ avian j ^oiv^j, nxtviN/\ 


NM 005413 


Homo sapiens sine oculis homeobox homolog 3 (Drosophila) (SDG), mRNA 


IN ivl_U U J 444 


Homo sapiens RCD1 required for cell differentiation 1 homolog (S. pombe) 
(RQCDl), mRNA 


XTA/T nri<J175 

lNivl_UU3 J /o 


Homo sapiens v-myc myelocytomatosis viral related oncogene, neuroblastoma 
derived (avian) (MYCN), mRNA 


IN 1VI__U KjDD 1 1 


xiomo sapiens v-myc myeiocyromatosis virai oncogene nomoiog z ^ avian ) 

/'A/fVPT 9\ mPTsJA 


NM_005375 


Homo sapiens v-myb myeloblastosis viral oncogene homolog (avian) (MYB), 

mT?"KT A 


NM_005359 


Homo sapiens MAD, mothers against decapentaplegic homolog 4 (Drosophila) 

nV/T A TiT-TA^ m"R MA 


NM 005340 


Homo sapiens histidine triad nucleotide binding protein (HINT), mRNA 


IN 1VL_UUD D U / 


Homo sapiens G protein-coupled receptor kinase 2-like (Drosophila) (GPRK2L), 
n ixviN ±\ 


IN 1V1_U U J Z OZ 


xiomo sapiens growtn iactor, augmenxer oi liver regeneranon ^jcjlv v i nomoiog, 


NM_005261 


Homo sapiens GTP binding protein overexpressed in skeletal muscle (GEM), 
mRNA 


NM 005257 


Homo sapiens GATA binding protein 6 (GATA6), mRNA 


IN1V1 UUDZ43 


xiomo sapiens rAi rumor suppressor nomoiog i ^i^rosopniiaj ^rAi j, m±viN/\ 


NM 005244 


Homo sapiens eyes absent homolog 2 (Drosophila) (EYA2), mRNA 


JNJVl_UU3Z3y 


Homo sapiens v-ets erythroblastosis virus E26 oncogene homolog 2 (avian) 

^HloZj, IxixxiN/V 


J. N ±VX \J \J _J jL w) «J 


TTottio ^aTiiPTiQ v-ptH-^ pfv+TiTYVhl a cti p IpnVptTiifl vifal otippiorprip Vir^Tn a1 A ^ avifln^ 

(ERBB4), mRNA 


NM_005228 


Homo sapiens epidermal growth factor receptor (erythroblastic leukemia viral (v- 
erb-b) oncogene homolog, avian) (EGFR), mRNA 


NM 005224 


Homo sapiens dead ringer-like 1 (Drosophila) (DRIL1), mRNA 


NM 005219 


Homo sapiens diaphanous homolog 1 (Drosophila) (DIAPH1), mRNA 
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NM_005207 


Homo sapiens v-crk sarcoma virus CT10 oncogene homolog (avian)-like 
fCRKT"> mRNA 

^ V>> XVJLVJLj J j 11 XXVI. > XTl 


NM 00^1 Q7 

1.>1XYX \J\J ~J X^S 1 


Unmn sianipnQ phpplmnint ^nnnrp^nr 1 f ("""T-TRS 1 1 mRNA 

1IU111U OClXJXVsXXo VXXOVXVLJVJ Xi.ll> OU-X^LJl L/OOUI X ^\_^XJLJL-/U X^l, 1XXJLXJ. 11 1 


NM_005454 


Homo sapiens cerberus 1 homolog, cysteine knot superfamily (Xenopus laevis) 

^ V^XJ/XV JL J , 11 XX VI. ^ A 


NM_005496 


Homo sapiens SMC4 structural maintenance of chromosomes 4-like 1 (yeast) 
fSMfVlT 1 , mRNA 

^ OXYX Vv'TJ-/ 1 J 7 XXXXVX N A 




TTnmn «:anipn<3 ari<3fa1p<5Q hnmpnTin'v nDrn^nnhila i ( ARP50 mRNA 

XXUlllVJ OCXLJlV^llO CU XOLClXVOO llwlllV^C/U V/W ^X-^l \J iDKJ YJ XXXXCX J ^IU.\ .1 J 5 i.XX_LV_X > JTX. 


NM 00507ft 


TTnmn QanipnQ franQHiipin-likp pnhanppr nf ^inlif 1 fPT^nl^ hnmnlnfy Tjro^onhila^ 

X XUlllW oapit/llO LX dXXOVJ-LXV.'XXX V-X111C1X1\_'V^X Ul OJJXXL ^X-f^O J_* X J llUlllUlWgj JVlUOWpillia^ 

(TLE3), mRNA 


NM 00S077 


T-fnmn <2anipn<5 fran^Hiipin-likp pnhanppr nf sinlit 1 fPY^nl^ homnlncr Tjrosnnhila^ 

XXvJXXXU OCXLJX\w'XXo tx ClXlO VXUV^ JL1X XXXVw wXXXXdXXv'wX VJX DXJX1L X 1 J-/1 1 / HUlllUlVJgj JSL WOW L-/11X1CX j 

(TLE1 i liiRNA 

\^ X .l.J.l 1 1 J j X X .LL VX > JT\. 


NM 005068 


Homo sapiens single-minded homolog 1 (Drosophila) (SIM1), mRNA 


>JA/T 005067 


TTnmn QanipnQ qpvph in ah<*pnfia Tinmnl n c 0 (Tirn^nnTiila^i fSITA l-T^ i mRTSTA 

XXUXXXVJ OClkJlt'llO JV V ^11 XXX cXUol/XXlXd. XXwXXXWXVJ^ X-> \^X-/X \J&\JIJLILX<XJ XjCxJL J y XXXXVX > ITX. 


"MM 005118 

JLN1VJL V/VJ_; 1 JO 


TTnmn Qanipn^ SiC^O nvfnnhrnmp ronYla^p Hpfir,ip;nt hnmnlnp" 0 ^vpa^t^ TvSC^O?^ 

nuclear gene encoding mitochondrial protein, itiRNA 


NM 005156 


Homo sapiens R.OD1 regulator of differentiation 1 (S. pombe) (ROD1), mRNA 


NM_005133 


Homo sapiens RCE1 homolog, prenyl protein protease (S. cerevisiae) (RCE1), 
mRNA 


NM 005057 


Homo sapiens retinoblastoma binding protein 5 (RBBP5), mRNA 


NM 005056 


TTnmn <?anipri<s rptmobla«;toma bin din o - nrotein 9 TRTiTiP^ mRNA 


nm oososi 


TTnmn <3anipn<5 R AD?^ homolncr A (R rprpvisiae^ ^RAD2^A^ mRNA 

X X 1 1 x\J oCXUX\»/Xlo XVr)XyA(J XXWXXXWXVJg S\. \0. vtl v V lOltlv 1 \XVjCvI " XX J j XXXXVX 


NM 005049 


TTnmn ^anipn*? RAA/ r P9 nprindin irvntnnhan nrnfpin bomnloff Tvea^t^ fPWIP^TT^ 

X XVJllIVJ OUUlvllJ X III 4* L/vl IWJ-i.v LX V l_/ Iv L7XXC4.XX L/l Vlvlll llV/lliUlvg IV vUOU IX. V Y JL AtJLJL. 1, 

mRNA 


"MM 005008 


TTnmn «ianipn<s NTTR'7 nnn-bi<?tnnp phrnmo^nmp nrnfpin 1 (R cprpvisiap^ 

XX^JXlXkJ' OCXL/iV^XXO l^XXX XxKJxX XXXOLVJXX^' V^lil \Jxli\J O Vlllv piUlvUl XXXvw X \^kJ • v^/XV/ V lOldv^ 

nSTHP2Ln mRNA 

\XlXXX ^rfJL-/ X. J y XX X-X.\—L 1 1. \~ 


NM 004997 


Homo saniens mvosin binding nrotein H rMYBPH^ mRNA 


NM 004677 


Homo sapiens Testis-specific XK-related protein on Y (XKRY), mRNA 


NM 00478 R 


TTnmn ^anipn^ lininiii tinaf inn fap.tnr F' , 4A rTrFP)9 hnmnlno - vpa<?ti rTTRi-''4A^ 

X X Willi./ OdiyXt/XXO Ll L >' 1 Ll 1 III 1 ci L I V 1 i 1 XcXV»/HJX X-/*T"-i\. ^UX U£j llVllllUlVJg, V^CXO L J ^IJXJXjTiX^j 

mRNA 


NM 004617 


TTnmn ^aniens transmembrane 4 simerfamilv member 4 rT , TVT4SP4 > i mRNA 

X JLvyXXlvy O CV U i. vl JLO LI CillkjlllvlllUl Lillv T u U-U vl ItillJllX Y iiivii.il/vJ, i \ JL J.TJL r L-/ JL r / • lllXVl 11 jl 


NM 004607 


Homo sapiens tubulin-specific chaperone a (TBCA), mRNA 


NM 00460? 


TTnmn QanipnQ Qtanfpn RTSIA \\\v\ c\ in cr nrnfpin ^Tlrnsnnliila^ ^STATT^ fransprinf 

X±UXiX\J odJJxtXxo oUCXtiXt-XX, XVXNzTl. UXXXU-XXXg LJXULt^XXX ^X-/X JJlXXlCl ^ \ij X. Jr\.KJ j ^ IX CUIOVI XjJt 

variant T4 mRNA 

V Cll 1CL11 U X *T*, 1 1 JLLVJL > JT\- 


NM 004653 


Homo sapiens Smcy homolog, Y chromosome (mouse) (SMCY), mRNA 


NM 004787 


TTnmn <?ani pns slit nnmnlno* 9 nDrnsnnhila^ (Rl TP?^ mRNA 

X X VJ 1 11VJ OCX L/l 11 0 Oil L IXUIXIUIUC J-t I Ux. UoU VJXXXJlCX) ^UXvXX^j XXIXVL^jT*. 


NM_004593 


Homo sapiens splicing factor, arginine/serine-rich 10 (transformer 2 homolog, 
Drosnnhilai TSFRSIO^ mRNA 

X-J x. Kj^yj^jxxxxcx. j \ \dx. xvl_j x \j j j x x xx vx > jtx 


NM 004206 


Homo sapiens vesicle trafficking protein (SEC22C), transcript variant 2, mRNA 


NM 004657 

1>XYJL WtUJ / 


T-Tnmn oc»r\iPiio cprnm fiPtynv^tinn rpcnnncp ^nlnnQnTipfiH"\/lQPrinp ninHina nrnfpin l 

XJLlJlllU OdUlCllo qvJ. IXXXX U.C'IJX X VCltlLIXX XVoLJLHXOC ^LyXXVJoLJXXtll.XU.ji' Aoti XXXV UXXX\XXXXg LJXVJLwXXXy 

^SDPR"! mRNA 

^uX/X XV ^ , 1 1 1XVX > Xi. 


NM 0045R9 

X>XVX vUT"J07 


TTnmn QanipnQ Sir^O pvfnpVtrnmp nxidaQp dp"Rpipnt VinmnlnP" 1 Tvpa^t^ TSir^OI^ 

XXUlilvJ oajJiciio kjv^v/ vjf uv^i^xxx vjxxxv uaiuciov \j.t/XXL/Xt/Xxi< iiwiixw lug x yy v^cxo l j ^uv>wx y 5 

nnplpar apnp pnpndincr mitocnnndrial nrnfpin mRNA 

XXIXVXVAX J^vliV^ VXX^/V/VXXXX^ XXXX LWVXXv/XXVXX XCXX pXUlvlXXj XX-XXVX > -LX. 


NM_004587 


Homo sapiens ribosome binding protein 1 homolog 180kD (dog) (RRBP1), 
mRNA 


NM 004164 


TTnmn <5anipn<5 rpfinnl Hindincx nrnfpin 0 ppllnlar rRRP2^ mRNA 

XXV/XXXU OCXJJXWXXO X vLlllUl L/XXXVXXXXg pi U IL'XXl £*y V^Xl LX1CIX ^lvUX ^ } 5 ilJJ -*-'.Nii. 


NM 004584 


Homo sapiens RAD9 homolog (S. pombe) (RAD9), mRNA 


NM 004794 


Homo sapiens RAB33A, member RAS oncogene family (RAJB33A), mRNA 


NMJ)04813 


Homo sapiens peroxisomal biogenesis factor 16 (PEX16), transcript variant 1, 
mRNA 


NM 004564 


Homo sapiens PET1 12-like (yeast) (PET1 12L), mRNA 


NM 004643 


Homo sapiens poly(A) binding protein, nuclear 1 (PABPN1), mRNA 
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NM 004561 


Homo s aniens ovo-lilte 1 fDrosonhila^ fOVOLl^ mRNA 


NM_004153 


Homo sapiens origin recognition complex, subunit 1-like (yeast) (ORC1L), 
mRNA 


NM 004*557 


TTomo saniens Notch homolocr 4 fDrosonhila^i fiSTOTCH4^ mRNA 


NM 004R08 

X > JLVX uutOVO 


TTomo ^aniens l^-rnvH^tovlfran^fpra^ie 2 nsnvr~r2 j mRNA 


NM 004210 


Homo sapiens neuralized-like (Drosophila) (NEURL), mRNA 


NM 004147 


TTomo (sanipn? dpvplonmpnfallv rpcriilafpfi CtTP hind in cr m" ofpin 1 fDRCrl^ 

x 1 1 \ > odL^itiiio vxv> v v^iv_jjxiii^xi Lcxii^y iv^g lxxcxlv^vx vj x x cxiivxixig, piuLv^iiJ. x yx'j.vvj i j , 

mRNA 


NM 004851 


Homo sapiens pronapsin A (NAP1), mRNA 


NM 00451^ 

XNXYX WVtJ J J 


TTfymo cani pi~i q mvoQin Hinrlino' nr ofpin fa of tA/np f TVTV MP(^2^ mRN"A 

XJLUIJLjUJ OtXLJXt'llO Xlljf^Jolll LJ11HJ.111LX. LJX \J LV'XLl ^— ' j JLaal Ij'LJt' ^XYA X XJX K_s2J J , XlXlvX>IXi. 


NM_004529 


Homo sapiens myeloid/lymphoid or mixed-lineage leukemia (trithorax homolog, 

T>rrkcorVhi1aY franQlopnfpH fo 3 fMT T rrfRNA 


NM 004668 


Homo sapiens maltase-glucoamylase (alpha-glucosidase) (MGAM), mRNA 


IN 1VJL_U V^t D Z O 


xromo sapient* xviv^iviz iiiinionruinoouiiic iiid.iiiLciidiii/C uciicicih ^, iiihului ^o. 
rerpvi^iap^ (\AC^\/[0\ mRNA 

WtlCYl&lCltr^ ^XYjLV^XVJLZ^ , 11XXVX N zX 


NM 004829 


TTomo ^anipnc; Ivmnhocvte arificrpri 94 Viomoloff acifivatinp NTC-rpcpnfor - NTC- 

p46, (mouse) (LY94), mRNA 


NM 004744 


TTomo sjfl'nipnti IppifViin rpfinol arvlfran^fprfl^p ^nTio^inlxatirlvlpTiolinp— t*pfino1 O- 

acvltransferase^ TLRAT^ mRNA 


NM 004524 


TTomo sanien^i lethal pi ant larvae homolop - 2 HDrosonhila^ rTT,CrT,2i mRNA 


NM 004140 


TTomo ^aTiipn^s IpfTial p"ianf 1aTvap Tiomoloo - 1 rT^ro^onTiila^ rT,T,OT,1 i mRNA 


NM 004922 


TTomo <var»ipn«i S!T' , f 1 94 rplafpd o*pnp familv mpmhpr (T* TS» pprpvi^iap^ rS»P i r^24(~ t ^ 

mRNA 


NM 004508 


Homo saniens isonentenvl-dinhosnhate delta isomerase fTT)T1 i mRNA 


NM 004507 


Homo sapiens HUS1 checkpoint homolog (S. pombe) (HUS1), mRNA 


NM 004262 

X N -LVX v/ v/ " -i-i \J 


Homo ^aoipn^ airwav frvns;in-lil^"P nrofpa^p fHAT^i mT^NA 


NM 004752 

X i IVX \J \J" / Jij 


Homo ^anipn^ p"lial pp11<? mi^^ino - homoloo"h TT^ro^onhila^ i^rTr^lvlTi^ mRNA 

ijuUXvllO g,XltXI vVXJlu IXIXooXXXg, XXV/XXXUXV^g L/ ^X/A UOVJ UXXXXu y y vJ V_/lVXX-» X X XXXX ^ uTx. 


NM 004477 


Homo ^anipn 5 ? P'SlHi^) region crpne 1 nRRCrl^ mRNA 

11UXXXU JUjJXWllo X DXXJ_/ X- V^gjXV^XX ^V^XXV^ X ^X XW — 1 X 1 5 XlXXVi^/X 


NM 004463 

XiXYX V7 V/ 1 1 Wwf 


Homo ^atiiens faciop'P'nifal Hv^inlasia ^Aarslcop'-Slfioft RvridTomp^ rFCrl")!^ mRNA 

XXV/1XXU DULJXvXXO XUvXV/gvXXXlUl Vi-^ O X d- L_> X d- \ X XUX OXVVJg LJWWLL *jy 1X\XX \/XXXv / IX VJ JLVJL J ^ lllXVi 11 1 


NM_004106 


Homo sapiens Fc fragment of IgE, high affinity I, receptor for; gamma 
nolvnentide fFCFRI G} mRNA 

^jyjiy ^jK^jj lxvXv/ \^x v^Xjivxvj xi xxvx > 


NM 004456 


TTomo <5a"nip"n<s PTihaTippr of*7P<?fp homolocr 2 rF)"ro<5o*nhi1a^ rF7TT2^ mT^N^A 


NM 004100 

X > XVX \J \Si^ X.\J\J 


TTomo QatiipTT? pvps ah^pnf homolocr 4 fT^rosotihila^ TF^V^A4^ mT^N^A 

X XU1X1U OCXlJlV^llO ^y V^O oUotXH XlUXlXWXUg ^ I 1V1 UOU UlXXlcl J 1 J i X JTx^t ) j X X XXVX > ii 


NM 004450 


Homo sapiens enhancer of rudimentary homolog (Drosophila) (ERH), mRNA 


NM 004448 


TTnmn ccitmphc \r— prn_ TiO f^T^/f rrrr\ r\\ a cf i r» 1 f*i lLrf^xni a a?ix*q 1 ntipncptip nnmnlno O 

XX^JlllLI £»dL'lC'llo V OIU Uii CI y LlXLLIUlCtoLlO IC-LXivCllllcX VilCll UlILUgCllC llWlllwlVJg, x< 3 

neuro/glioblastoma derived oncogene homolog (avian) (ERBB2), mRNA 


NM 004445 

XMVX v_/ vy 1" rtJ 


Homo <3anipn<5 FnhTlfi rFPTTR^ m"RNA 

X X\J11HJ OdpiC-llo X_/jJllX->VJ ^JL^X xxxjvj j 7 111XVX N 


7\TM 0044^6 

xn ivx r iju 


TToTnr^ q^tiiptiq pti rl noil il "fin p ^ 1"r\Vi n r"P7\TSs A i mT? 1\T A 

XXVJ111LJ £>Ci[JlC/llo CllUUo U-lXlllC Cli ^JxlCl \ X^ 1 > i/> TV ) . lliXVX N A 


NM_004432 


Homo sapiens ELAV (embryonic lethal, abnormal vision, Drosophila)-like 2 (Hu 
anticrpn (VT AVT 2^ mRNA 

cixiLiL^t>ii jo / yi ii v/x v Xj/^ ixixvi > a 


NM 004230 


TTomo Qa~nipTi<5 pnrlofhplial HiffpTPTifiafioii QtihiticroliniH rT-Tirofpin-Ponnlprl 

XXVJ111W OClJL/lv^llo V^llVXvJ LI XV^ 11 CXI kJ-lXXV»/l V^ll L1CI Ll Wll, O LvlllllgWllj_llVX v_J tJS. \J IvllX V/VJ LXjJl V>d 

recentor 5 fFDG5^ mRNA 


NM 004421 


Homo cariipTi^s di^hpvpllpH H^h homolocr 1 f i^ro^onTiila^ TF)VT i\ mRNA 

XXVJ*11X\_I ocljyiC'llO vXXOXXV^ V V^XX^VXj IXOXX XlUlllvXUg X \^±^rL\JiD\JLJllXlClJ V" L "^ J 5 X X XXVX N Xi. 


NM 004399 


Homo <sar)ipn«s F)FAF)/H ( A^n-Crln- Ala-A<?n/Hi<s i hnv nolvnpnfiHp 1 1 T(^HT 1-lilce 

XXUXX XU OCXL/lV^llO lyXjXXl //ll lixoU V_J X IX iXlu Xi.OJL'/ XXiij J VJ \J*\. UUX J L/V^ LllXVi XX IV X1J i 1 IIXV^ 

heli case homolocr SI cerevisiae^ TiOT)^! 1^ transcrint variant 2 mRNA 


NM 004378 

X^IXYX r_/ / \j 


Homo saniens cellular retinoic acid hindincr nrotein 1 TORARPl^ mRNA 


NM 004898 


Homo sapiens clock homolog (mouse) (CLOCK), mRNA 


NM 004669 


Homo sapiens chloride intracellular channel 3 (CLIC3), mRNA 


NM 004066 


Homo sapiens centrin, EF-hand protein, 1 (CETN1), mRNA 


NM 004354 


Homo sapiens cyclin G2 (CCNG2), mRNA 


NM 004352 


Homo sapiens cerebellin 1 precursor (CBLN1), mRNA 


NM 004057 


Homo sapiens calbindin 3, (vitamin D-dependent calcium binding protein) 



265 



WO 03/074654 



PCT/US03/05028 







NM 004338 


Homo sapiens chromosome 18 open reading frame 1 (C18orfl), mRNA 


1N1V±_UU'+ / 


jtiornu bdpieiib xj udj ouauing uninniuiieu uy Deiizixxxxxudztjxes 3 norrioxog ^yeasi^ 
fRTTR^i mRNA 

^XJUJJJ ^ 5 11 IX VI N A 


MM 00433<i 

XNXVx vvtJJU 


TTnmn Qa^niPTiQ TITTR1 TvuxfiiTicT lTninliiViitprl hv hpri^irninSTYilpQ 1 Tifvmoloo - ^vpaQti 

XXUllIAJ odJUlwllO DUJJ1 U UXXlXlllg, IXIJXIXLJLI l^VX Ujr LJ V^llZ-tlllll VXCIZjVJIC'C) 1 llvJlllv/1 W ^jrC'dOU^ 

fBUBli mRNA 

yXJ VX 1_J 1 J j llilViiii. 


NM_004331 


Homo sapiens BCL2/adenovirus E1B 19kD interacting protein 3-like (BN1P3L), 
mRNA 

1 1 IX VI > XV 


XNXVX UUTJZ/ O 


Homo qanierw -like fvencifl fRPSI T i mRNA 

XXW111W OdLJlt-llo XIV^O X llJVt/ yj ^Clo L J ^XJV_^0 1 X-/ y, 1 1 1XVX N A 


NM 004045 

XNiVX W v/*"TV/*"T.J 


T-Tomo «jp»"nipn<3 AT^I antioviHant "nrofpin 1 liomoloo - fvps^ti ( ATOYI^ mRTSTA 

XXWlllVJ od|J±V»X10 A.1 Ai CHlLlVJ/VlVXClll V JJl \J IV^lll 1 lHJJXlUHJg yyKs&.OLJ ^JXV. X V_/./V X J ^ 11 IX VI > /X 


NM 004849 


Homo sapiens APG5 autophagy 5 -like (S. cerevisiae) (APG5L), mRNA 




numu bdpienb doiiz v dL)&cnL, omd.ii, ur nuixxcuixL>j-xiivc ^j-yiubopniiaj ^rVoxizL j, 
mRNA 


NM 004316 

X ^ 1YX V/V/"J J. \J 


TTomo Qfrnipnc; ar , Viap1"p-<5P,ntp p,OTrrn1px-lilcp 1 ^T^To^otiliila^ ( ASICT 1^ mRN^A 

I1U111U OClXJlt^llO ClC'llClx^ LV.' ovUlV^ V/UlllUJl^A. 11JVV-/ X V^X^'l U OWL-/ 1111 Cty ^XT.Lj V_^X-/ X Jy 1 1 IX VX ^ XV. 


NM 004707 

X ^JlYX V/ Vy" f \J I 


Homo ^aTjiPrm APG1 2 autonhaffv 1 2 -like (£> cerevisiae^ f APG1 2T i mRNA 


NM 004641 

X^XYX V/V/™\J~ JL 


Homo ^anipn^ mvploirl/lvmolioifl or mixpfl-1mpap"p Ipukpmia rtritliorax Tiomoloc 

XlV/lilU iSClUlC'llo 111 Y C1U1U/ IV XllL/il\/lvl KJt llliyvV^VX llllV^CL^V— 1V^ IXlW^lllld. 1 IX 1 L11W1 CX/V llwlllVJl Ug, •, 

Drosophila); translocated to, 10 (MLLT10), mRNA 


NM 004301 

X>1YX \J \J\^J \J 1 


Homo saniens BAF53 <^AF53Ai mRNA 


NM 001129 

i >( iyx x 


Homo ^ariipti^ AP Hindinp" r>rotpiri 1 fAFBRI^ mRNA 

llV/lliV O Ct LJ 1 V>11 0 XLLj UlllUillfi Ul V Ivlll X ( X1X/X/1 1 1, 11JXVL iXX 


NM 003656 


Homo sapiens calcium/ calmodulin-dependent protein kinase I (CAMK1), mRNA 


NM 00093Q 

INxVx WWUZ.J>7 




NM_000456 


Homo sapiens sulfite oxidase (SUOX), nuclear gene encoding mitochondrial 

JJiLltClll, lllxvxN-rV 


XNxYX V/V/U 4 tJJ 


Womo «;ar»ipn<3 NofpVi lxomolocr 3 /Tjro^onViila^ rNTOXPW^^ mRNA 


NM 0007S1 


T-Tr\m r\ canipnc TYin+^1 lirvm/^l r\cr ^) cc\\cw\ cmncf^r nr\nr\r\Km aci c fimp 1 /Th r*r^1i i 
XXUIIIU odpiClio IlllXlO IJUJIllvJlUg jL) L/O-IIL/CI, IHJIipUiypUolts LypC 1 LfKJiLJ 

fMSH2 1 mRNA 

^1V1U11Z< J , 1 1 IX VI > XXV 


NM 000249 

X^XVX \J \J \J S 


Homo ^atiipn^ mntT Viomoloo* 1 polon panppr noTrnolvno^i^i tA/np 0 TP poli i 

X 1VJ11J.U OCl L'lV_-llo 1111XI.X-/ 1 1V_'1 1 IvX iAX 1^, X, Vv/lUli VClllV'V^l , 11U11L/U1 V U WolO LYJLJV^ ±-i IX/ . v^v/11 1 

(MLH1), mRNA 


NM 000210 

X^llYX \J\J\J V\J 


Homo Qanipn^ infporin alnVia f\ fTTG A 6^ mRNA 

iiuiiiu oapiwiio iiiuv-'t^i in, cuiyiici w ^x x v_j nu y j 1 1 ix vi > ^v 


NM 001537 


Homo ^arWpn^ Vipat <3hopk fapfor HinHino* nrotpin 1 rHST^PI^ mRNA 

11U111U oiXUx 1V_/11 o ilv^lX L olIUwJV l£lv LUl UlllVXlllbj tXl \J Lvvlll 1 ^IIOIJI } 5 IX VI N XV 


NM 001499 


Homo sapiens GLE1 RNA export mediator-like (yeast) (GLE1L), mRNA 


NM 00145R 


XXUI11D octpiCllcs ±lld.IIllII v> 5 gaXIJULXld. ^aOUlXl UlilU-lllg piULCUl Ao\}) ^T-L/IN v^J 5 IIixviN>rv 


NM_001444 


Homo sapiens fatty acid binding protein 5 (psoriasis-associated) (FABP5), 

mRNA 

lllXVlNxv 


NM 001432 


Homo sapiens epiregulin (EREG), mRNA 


NM OOI^&R 


xiuiiiu t>ctpicxii> u.cvcxupixicnLd.xxy xcguidLCU vjxr uxncixxxg pxuiexn z ^x^/Xvvjr^ ^ ? 
mRNA 


NM" 001^40 

xNlVx_viU 1 JJH-U 


XxUXXXU bapiCXX£> OyXXUXXX, Uafc>XL/ pXULCXXX UL bpCIXXX XXCdvx Oy LU £> JVCXC LUXX Z, v v_^ X xJ^jL)^ 

mRNA 


NM 001 ^96 

IN lYX_Uv/ X .jZO 


XnOIIXU odpXCXXO L/lCdvdgC oLXXIXUXdLXUXX XdC/lUX, -5 piC XvJLN xij 0UUU.IX1L J, / / isXJ 

(CSTF3), mRNA 


xNiVl__UU 1 jZJ 


nomo sdpxenb cxedvage stimulation iactor, d pre-xviN i\, suounix z, d^kij 
TP^TP? 1 mRNA 

^V^Olx^Z^, XXJJv_LN/-\. 


NM_001324 


Homo sapiens cleavage stimulation factor, 3' pre-RNA, subunit 1, 50kD 
rr^sTFH mRNA 

^V^O XX X y , 111XV_L>XV 


NM_001255 


Homo sapiens CDC20 cell division cycle 20 homolog (S. cerevisiae) (CDC20), 
mRNA 


NM 001122 


Homo sapiens adipose differentiation-related protein (ADFP), mRNA 


NM_003413 


Homo sapiens Zic family member 3 heterotaxy 1 (odd-paired homolog, 
Drosophila) (ZIC3), mRNA 


NM_003412 


Homo sapiens Zic family member 1 (odd-paired homolog, Drosophila) (ZIC1), 
mRNA 
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NM 003408 


Homo sapiens zmc finger protein 37 homolog (mouse) (ZFP37) mRNA 


NM 003409 


Homo sapiens zmc finger protein 161 homolog (mouse) (ZFP161) mRNA 


NM 003680 


Homo sapiens tyrosyl-tRNA synthetase (YARS), mRNA 


NM 003390 


Homo sapiens WEE 14- homolog (S. pombe) (WEE1), mRNA 


NM 003565 


Homo sapiens unc-51-like kinase 1 (C. elegans) (ULK1), mRNA 


NM_003345 


Homo sapiens ubiquitm-conjugating enzyme E2I (UBC9 homolog, yeast) 
(UBE2I), mRNA 


NM_003344 


Homo sapiens ubiquitm-conjugating enzyme E2H (UBC8 homolog, yeast) 
(UBE2H), mRNA 


NM_003343 


Homo sapiens ubiquitin-conjugating enzyme E2G 2 (UBC7 homolog yeast) 
(UBE2G2), mRNA 


NM_003340 


Homo sapiens ubiquitm-conjugating enzyme E2D 3 (UBC4/5 homolog yeast) 
(UBE2D3), mRNA 


NM_003338 


Homo sapiens ubiquitm-conjugating enzyme E2D 1 (UBC4/5 homolog yeast) 
(UBE2D1), mRNA - - . s, j j 


NM_003968 


Homo sapiens ubiquitin-activatmg enzyme E1C (UBA3 homolog, yeast) 
(UBE1C), mRNA 


NM 003320 


Homo sapiens tubby homolog (mouse) (TUB), mRNA 


NM 003278 


Homo sapiens tetranectin (plasminogen binding protein) (TNA), mRNA 


NM_003260 


Homo sapiens transducin-like enhancer of split 2 (E(spl) homolog, Drosophila) 
(TLE2), mRNA F J 


NM 003920 


Homo sapiens timeless homolog (Drosophila) (TIMELESS), mRNA 


NM_003251 


Homo sapiens thyroid hormone responsive (SPOT14 homolog, rat) (THRSP), 
mRNA 


NM_003250 


Homo sapiens thyroid hormone receptor, alpha (erythroblastic leukemia viral (v- 
erb-a) oncogene homolog, avian) (THRA), mRNA 


NM_003223 


Homo sapiens transcription factor AP-4 (activating enhancer binding protein 4) 
(TFAP4), mRNA 


NM_003222 


Homo sapiens transcription factor AP-2 gamma (activating enhancer binding 
protein 2 gamma) (TFAP2C), mRNA 


NM_003221 


Homo sapiens transcription factor AP-2 beta (activating enhancer binding protein 
2 beta) (TFAP2B), mRNA 


NM_003220 


Homo sapiens transcription factor AP-2 alpha (activating enhancer binding 
protein 2 alpha) (TFAP2A), mRNA 


NM_000458 


Homo sapiens transcription factor 2, hepatic; LF-B3; variant hepatic nuclear 
factor (TCF2), transcript variant a, mRNA 


NM 003181 


Homo sapiens T, brachyury homolog (mouse) (T), mRNA 


NM_003173 


Homo sapiens suppressor of variegation 3-9 homolog 1 (Drosophila) 
(SUV39H1), mRNA 


NM 003171 


Homo sapiens suppressor of varl, 3 -like 1 (S. cerevisiae) (SUPV3L1), mRNA 


NM 003169 


Homo sapiens suppressor of Ty 5 homolog (S. cerevisiae) (SUPT5H), mRNA 


NM_003168 


Homo sapiens suppressor of Ty 4 homolog 1 (S. cerevisiae) (SUPT4H1) mRNA 


NM 003599 


Homo sapiens suppressor of Ty 3 homolog (S. cerevisiae) (SUPT3H), mRNA 


NM 003162 


Homo sapiens striata, calmodulin binding protein (STRN), mRNA 


NM_003134 


Homo sapiens signal recognition particle 14kD (homologous Alu RNA binding 
protein) (SRP 14), mRNA 


NM_003088 


Homo sapiens smged-hke (fascin homolog, sea urchin) (Drosophila) (SNL), 
mRNA 


NM 003061 


Homo sapiens slit homolog 1 (Drosophila) (SLIT1), mRNA 


NM 003036 


Homo sapiens v-ski sarcoma viral oncogene homolog (avian) (SKI) mRNA 


NM 003031 


Homo sapiens seven m absentia homolog 1 (Drosophila) (SIAH1) mRNA 


NM 000193 


Homo sapiens sonic hedgehog homolog (Drosophila) (SHH), mRNA 
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NM 00^00^ 

1 > J-Yx. \J\J -J \J\J ~J 


Homo saniens SEC14-like 1 CS cerevisiae^ CSEC14L1\ mRNA 


NM 002981 


TTmno saniens small inducible cytokine A3 fSCYA3 V itiRNA 


NM 002982 


Homo saniens small inducible cvtokine A2 (monocyte chemotactic nrotein Y) 
(SCYA2), mRNA 


NM 002981 

X.NJ.YX \J\J t—i y KJ X 


Homo saniens small inducible cvtokine Al. 1-309 fSCYAD. mRNA 


NM 001864 


TTomo saniens sin 1 -associated nolvnentide 30kD fSAP30^ mRNA 


NM 002962 


Homo sapiens SI 00 calcium binding protein A5 (S100A5), mRNA 


ATA/T 007060 


Unmn canipnt; £1100 pal r»i 1 1 m hi n Hi n cr rvr of pi n Al fSilOOAl^ mRNA 

AAUlllv odpiC'llO O X \J\J L/CtlOJLLilxl LflllU-llxg piULUlll xTlJ iUUrxj XXXX.VX > XX 


NM_002966 


Homo sapiens SI 00 calcium binding protein A10 (annexin II ligand, calpactin I, 

liabt rinlvnentide (r\ 1 1 1 (Ss 1 00 A 1 0^ mRNA 


ATM 001707 

INlYl UU J) / \J I 


XJ.OIJL1U bdpidlb XVUV-D illvt' 1 yJC/, \s\Jllj \S\.\J VDJ-il Jy llxXvlNxi. 


NM 007044 

IN IV1_U KJ^yHH- 


Unmn co-ni pn q "vr-rriQ T IHR 7 QarPotTifl vi ti i q nnpocpnp brvmnlocr 1 ( *\\t\ £\x\ \ TROSll^ 

mRNA 


NM_002941 


Homo sapiens roundabout, axon guidance receptor, homolog 1 (Drosophila) 
fROBOn mRNA 


"NM 000^26 


TTnmn <5ani en retinal debvde bin din 5" nrotein 1 TRX^BPl^ mRNA 

X X X XvJ OCX L/ X wXXO X WlllltilVXVll V VXV-> L/XXXVJ.XXXjC£, UlvLvlll -L \^-*-^ ,1 JJSJL. X J.XXLVL 1- 


NM 007Q10 

X > XVX \J\J jLiJ ~J\J 


TTnmn Qar^ipnc; Rio-like pxnre^sed in neurons fTDrosonbila^ TRTN^ mRNA 


NM_003961 


Homo sapiens rhomboid, veinlet-like 1 (Drosophila) (RHBDL), mRNA 


"isJA/f 007Q17 


Pfnmn ca-nif^nc Th\/1-1iVp patal'v/tir* Qiibnnit f»"FT#N^A nnlviTiPT'fltjp 7Ptfl Tvpast i 

XJ.UII1\J odpiCllo CV ' ' V -J lIxVC, \sCLlCLiy oLiU UlJLJll L VJX IS Xy £V l\J\Jiy IIXS^X flOt Zjt-LCl ^caoiy 

Tl^FVlT i mRNA 

^X\_L/ V JXj J ^ X 1 XJL VJ. N X\. 


NM 002900 


TTnmo <39ixipn«? rptinol binHino" nrotein 1 interstitial fRBRl i mRNA 

11U111U OCipiV/XlO X \~> LXXXWX LyXXXVJ-XXX^ LJX \J UV./XX X —/ ; XXXL-V^-X O LX LXCtX ^XNJJX — X X X JL V-L > X X 


NM 002894 


Homo sapiens retinoblastoma binding protein 8 (RBBP8), mRNA 


NM 007888 

IN 1V1 \J \JjL OOO 


TTr»mr» QaTiiprrs rptinni c ar»iH rppptitnr rp^noriflpr ftayarotpnp itiHitppH^ 1 

rRARRESli mRNA 

1 XV£ XX VXNJU LJ X J j 111XXX X 


NM 002879 


TTomo sanipns R AF)57 bomolop - fS» cerevisiae^ TRAT!)S2i mRNA 

X X vX X X X V7 OCX L/XV^XXO X\XXXy^X< XXWXXXVX 1UC 1 U a Vvlv VliJlUVI IXVJ XX/k/A' lllXVL 1i L 


NM 002878 

X T XVX. V/ O / t_> 


Homo saniens RAD 5 1-1 ike 3 (S cerevisiae, CRAD51L3, mRNA 


NM 002875 

1 N XV X \J\JjCKJ 1 *J 


Homo saniens R ADS 1 homoloff TRecA bomoloi? E coli i (S cerevisiaei 

X XvXXXXW 0 CXJLXXV_/XXO 1\XXX/J X XXVXXXXWXVJ^ ^IVVVI V. X XVXXXXWX W , Xi wUll^ V vvivvioiavy 

fRAD5D mRNA 


NM 002874 

X i X YX_ \J \J X—f KJ 1 l 


Homo sapiens RAD23 homolog B (S. cerevisiae) (RAD23B), mRNA 


NM 002853 


Homo sapiens RAD1 homolog (S. pombe) (RAD1), mRNA 


NM 007871 


TTomo sanipns R AD1 7 homolocr (R nomhei TR AD1 7^ mRNA 

iXV^illvJ odpicxxo ivr\ 1 s X 1 IXWlXXVXXV^g, pviiiut/y ^X\XXL/1 / XXXXVX > XX. 


TSTM 000764 


TTomo saTiiPTis "natobpH bomolocr TDrosonbila i fPTdH i mRN^A 

X1UI11U OCXLJX^xlO pclLV^llV^d lXv^lllVy IKJfa ^XVl WO l^XXXXCX J X V^X X / , X X IXV1 ^1 JTX 


NM 003738 


Homo sapiens patched homolog 2 (Drosophila) (PTCH2), mRNA 


TsjM 007616 


TTomo can ipriQ "neriod bomolocr 1 ^Drosonbila^ TPFT^I i ml? 1ST A 
xx\Jixiu ocxpiv^iio jJt-iiuu. liumuiug x y^xyx ljovj^xxxxcx j ^x x^xv x ) ^ x x xxvx > xx. 


NM 007600 


TTomo saTiipns TiboQtiboHipstprasp 4-T^ c AA/fP-snppific fnhosnhodipstprasp F4- 

11U111U Odpit/XlO p LWJ opilWCiJ. C'O LWl aov *TXJ, uXXLVXX opUviXl^/ ^lyXXWO L^XXXVXVXXV^O \.\sL cxov^ X_/—T 

dunce homolog, Drosophila) (PDE4B), mRNA 


"NM 007568 


TTomo sa nipns "nolvf A i binfiino" "nrotpin p.vtotilasmic 1 ^PABPC^I i mRNA 
iiuiiiu ocxpiC'XJLo vjyjxy \jr\.) u/iiiu-iiig piuiunij v^_y tvjpicxoiixx^ a y^J. xxxjx v^x^, xxxxvx > n. 


NM_003932 


Homo sapiens suppression of tumorigenicity 13 (colon carcinoma) (Hsp70 

in +Pt* ap+incr r>T/x+<^in 1 ^'QT'll^ ml?NA 
a.V-' Lillg pilJUClll^ L U j 9 llxxvlNxi. 


~KTM 00^71 S 


XxOlIJAj odpiCIlb VColt/lC U-Uc-lvlIlg piULClil pi U \x. 1 1 JJ, IxJJLViNxx. 


TSjA/f 007^S1 
1N1V± UUZ,JJ_> 


TTr\m/x canif'nc nvirrin -rf^ n c\ cm i fi r»n fmnnlpY ci iVm in i"f" ^\ -1 ilvrF' ^/pacti ( ST i 
x HJlllvJ oCtpiCIlo vJIlglll iCl^UglxlllVlI UvJllipiCA, oU.UU.IllL -J IXiSSZ- ^yCd&L^ ^UJV^JL/^ 

mRNA 


NM 007557 

1 > 1V1 UUZ,JJ^ 


TTomo <?aTiipn<2 oricin rppocmition rnmnlpY cjiilinTiit 4-lil<"p fvpasti fOT?f~ , 4T,i 

X. XU111U OCliyit/llo \JX IgXXi. 1 t-V^U^lllLlW±l wXXX|JXt/^V 5 C5 LXU tXXXX L *-r XXJVV^ UaoLy ^VXVVyTXjyj 

mRNA 


NM 001614 


TTomo cani pti q nitxQna'tx bomolocr 1 (C^ plpcran^i ^NfTPSlN^API i mT£NA 

xxuuiu cscipxt/iio iiipoixctp llUllIWHJg X. ^ . C-lCgtXXlO J \X >XX OJ.>ixX ± ^, XXXXVX N fx 


NM 002499 


Homo sapiens neogenin homolog 1 (chicken) (NEOl), mRNA 


NM 002484 

X N XVX. V/V/.0*"TO*T 


Homo saniens nucleotide bin din i? nrotein 1 nVIinD homoloi? E colii HSTUBPl^ 
mRNA 


NM_003827 


Homo sapiens N-ethylmaleimide-sensitive factor attachment protein, alpha 
(NAPA), mRNA 


NM_002466 


Homo sapiens v-myb myeloblastosis viral oncogene homolog (avian)-like 2 
(MYBL2), mRNA 
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NM 002448 


Homo sapiens msh homeo box homolog 1 (Drosophila) (MSX1), niRNA 


NMJ)03576 


Homo sapiens serine/threonine kinase 24 (STE20 homolog, yeast) (STK24), 
mRNA 


NM 002442 


Homo sapiens musashi homolog 1 (Drosophila) (MSH), mRNA 


NM 002441 


Homo sapiens mutS homolog 5 (E. coli) (MSH5) 5 mRNA 


NM 002440 


Homo sapiens mutS homolog 4 (E. coli) (MSH4), mRNA 


NM 002439 


Homo sapiens mutS homolog 3 (E. coli) (MSH3) ? mRNA 


NM 002405 


Homo saniens manic frinore homoloi? rDrosonhilai fMFNG i mRNA 


NM 002402 


Homo sapiens mesoderm specific transcript homolog (mouse) (MEST), mRNA 


NM 002398 


TTomo ^anipns A/Tpisl mvploin 1 ppotronip. vifal in tp oration sifp 1 Vinmol r\<y fmoncipi 

XXWXXXvJ OCXjJXl/XXO i-VAV^lOlj XXXjr vwUHUpiv V 11 til 111 L\- CI IxKJXX OlLC 1 X xxKJxxxKJxXJq \ XL1AJ IXDC 1 

(MEIS1), mRNA 


NM 002393 

J- > ±VX \J\J 4*mJ ~J 


TTomo sanipn^i A/f Hm4 tran^forrnpn 1 pp11 Honblp minntp 4 nS^ ninHinor -nrnt^in 

1JLU111U OCijJlv^XlO XVXV_IXXX"T, U CUliJlvl lil^U. — 'J ' v.- 1 1 LXLJIV^ XlllllU.Lt/ ' j Ls+sJ UxxxKXxxl c£ LsHJlS^llx 

(mouse) (MDM4), mRNA 


NM 002392 


TTomo ^anipn*; A/Trim^ fran^fortTipn 1 ppII donblp minntp 9 nS^ Tvindincr rvrofpin 

11U111U OCllylV-'lXO XVXVJ.li.Juwj tl CllloXWl lllVvU- -J X .*J vV^il UU lXUX\s XXXXXXLXLt/ — , , LJlllixlllg VJx \J LClli 

(mouse) (MDM2), transcript variant MDM2, niRNA 


NM 003906 

J.^IXVX \J\J — > \J\J 


TTomo ^anipn^ TVTf^TVr^ minifVhromo<iomp mainfpnanpp Hpfipipnt ^ pprpvicinpi 

llUillU OU UlL-llo IVlv^lVU XXXXXXXv/XXX UlXXUOUXXXv/ XXXCXXXXH/XXCX1XI/& \JL\-/ 11^ IV^ll I 1 u. vCl C VlOldv ^ 

associated nrotein fM(TIVr3APi mRNA 


NM 002360 


TTomo sanipns v-maf*miisp/n1oar>onpi]T'otio finro^arooma onpocrpnp Ihomolocr TT 

X. 0CIU1L>110 V XXXCtX XXXtXOw LXl WCXU/UXX^ UXX \J tXV XI L'l W OCll vVJlilCl \JXX\^ WliV^XXV./ XX\JXXXVJXWli X.V 

(avian) (MAFK), mRNA 


NM 002359 


Homo saniens v-maf tnusculoannn euro tic fibrosarcoma nncofrene Tiomoloo - O 

11U111V/ r XAXC4-X IIIUOUUIVJUUVJIIVUIULIV 11L/1 VOUl VV/J.1JIU vllvv/^vllv iiuillvlv/g V_J 

(avian) (MAFG), mRNA 


NM 003550 


Homo sapiens MAJD1 mitotic arrest deficient-like 1 (yeast) (MAD 1 LI), mRNA 


NM 003937 


Homo sapiens kynureninase (L-kynurenine hydrolase) (KYNTJ), mRNA 


NM 002269 


Homo sapiens karyopherin alpha 5 (importin alpha 6) (KPNA5), mRNA 


NM 003772 


Homo sapiens jerky homolog-like (mouse) (JRKL), mRNA 


NM_002202 


Homo sapiens ISL1 transcription factor, LIM/homeodomain, (islet- 1) (ISL1), 
mRNA 


NM 003604 


Homo saniens insulin recentor substrate 4 TTRS4^ mRNA 

x.x.\jxxx\~f ouuiviio iiiouiiii ± ^/vvui/V/i ouuouuiv r 1 jlivlj r iinvL i z 


NM 001570 


Homo sapiens interleukin-1 receptor-associated kinase 2 (IRAK2), mRNA 


NM 003866 


TTomo sanipns inositol nolvnbosnnatp-4-nhoQTVhataQP h/np TT 1 OSVD fTNTPT^zTR^ 
x XKjxxxyj odLyxv^xxo xxxuoxLvfX ^JKJxy kyiiwoj^iiciL^ ^ ljiivjo kJllcx Ldot/j l^y LJt xx_, i wjjvL/ ^xi.NJT x^xxjj^ 

mRNA 


NM 001536 


TTomo ^anipn^ TTlVfT 1 ! nnT?7\TP nnptnvltTantifprasjp-liVp 0 (S\ pptpviqipip 1 

XXVJ111U OCLLyil^lXo XX1VX X X XIXXXVX^X XllV^ L11J' 1 LI CLllOX^X CXj\s lllvt/ jL, . LClCVlOldCI 

fHRMTlL2^ mRNA 


NM_001535 


Homo sapiens HMT1 hnRNP methyltransferase-like 1 (S. cerevisiae) 
(TTRMTILn mRNA 


NM 003806 


Homo saniens harakiri BCL2 interacting nrotein ^contains onlv RH3 domain i 

XaWIIIV/ UUUlVlltJ AltVl ±.y X— ' v ^ B * llllvl U V LXXXC-^ Ul UlvXIX I V\/llttllll)J Will V J J 11 J \J.V/ AiXCAXlJ. 1 

(HRK), mRNA 


NM 002152 


Homo sapiens histidine rich calcium binding protein (HRC) ? mRNA 


NM 002114 


Homo saniens human immunodeficiencv virus tvne I enhancer binding nrotein 1 

J.AVJ.X1V/ UUL/xV/iiL' ixuiiiuii lllUlltillV U-vll vlvllv V > 11 Uu l/V yj\s JL VIUIMIIV VI L/lllV4-lllw L/l ULvlll X 

(HIVEPl), mRNA 


NM 003710 


Homo sapiens serine protease inhibitor, Kunitz type 1 (SPINT1) 3 mRNA 


NM 000179 


Homo sapiens mutS homolog 6 (E. coli) (MSH6), mRNA 


NM 000839 


Homo saniens riutamate recentor metabotronic 2 fORlVT2i mRNA 

1. J.\/111V/ OUpivllu ^1 u LU111U Lw IVvvUtV/l ^ HlvlUL/\JLl WUlv 1 VJ 1VJ.T X J } xlilVx 'ix X 


NM 002077 


Homo sapiens golgi autoantigen, golgin subfamily a, 1 (GOLGA1), mRNA 


NM 003878 


TTomo saniens ffamma-plutamvl bvdrolasp rnoniiio^ase folvlnolvpammacrlntamvl 

AJLuiiJiu od.iyxv'XXkj ^Urxxxxxxcx gyXiA.i.cxxxxy x xxjr \»xx uioov^ i ^/\^xxj ugciov^ ivij xiywxjr gcxxxxxxxcx&XLXUClXXiy x 

hvdrolase') (GGH) mRNA 

11 y vj-i vfiuuv # i v — w v — ,» x j_ # ^ iiixvj, ii i. 


NM_001488 


Homo sapiens transcriptional adaptor 2 (ADA2 homolog, yeast)-like (TADA2L), 
mRNA 


NM_001487 


Homo sapiens GCN5 general control of amino-acid synthesis 5 -like 1 (yeast) 
(GCN5L1), mRNA 


NM 003643 


Homo sapiens glial cells missing homolog a (Drosophila) (GCMA), mRNA 


NM 002052 


Homo sapiens GATA binding protein 4 (GATA4), mRNA 
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NM 0020S1 

X^IXVX WV/Z/UJ X 


TTomo ^anipn^i GATA TiinHincr rvrnfpin *\ fGATA^i mT? T\f A 

XXIXXXXU od.LJFi.WXXO VJAin UXXXlXXXXcd LJ1 \J twill w> X lJLJXVXN.fi. 


NM 002050 


TTomo saniem GATA hindincr nrotpin 2 (GATA2i m"RNA 

JLXUiiJiu ocxi_/x^xio vjjnLin u/ mixing ui kj w^xxx ^ ^vj^jl x ^n./i< j , i i xl\_x > n 


NM 002049 

-L > XVX W \J \J~ 


Homo satriens GATA hindinff nrotein 1 f*?lobin Iran^crintion factor 1 • fGATAI i 

xjLiJixiu' \jnin. ciiivxing jji w lv^iii x y^ivuiix ui uxiovj. ijjixvj'ai xciv^ l\_/jl x / \ vjn x jtx. x / 

mRNA 


NM 002040 


Homo sapiens GA binding protein transcription factor, alpha subunit (60kD) 
(GABPA), iriRNA 


NM 002039 


Homo sapiens GRJB2-associated binding protein 1 (GAB1), mRNA 


NM 003508 


Homo sapiens frizzled homolog 9 (Drosophila) (FZD9), mRNA 


NM 003507 


Homo sapiens frizzled homolog 7 (Drosophila) (FZD7), mRNA 


NM 003506 


Homo sapiens frizzled homolog 6 (Drosophila) (FZD6), mRNA 


NM 003468 


Homo sapiens frizzled homolog 5 (Drosophila) (FZD5), mRNA 


NM 003505 


Homo sapiens frizzled homolog 1 (Drosophila) (FZD1), mRNA 


NM 001465 


Homo sapiens FYN binding protein (FYB-120/130) (FYB), mRNA 


NM 002031 


Homo sapiens fyn-related kinase (FRK), mRNA 


NM 003717 


Homo sapiens neuropeptide FF-amide peptide precursor (NPFF), mRNA 


NM 001457 


Homo sapiens filamin B, beta (actin binding protein 278) (FLNB), mRNA 


NM 001456 


Homo sapiens filamin A, alpha (actin binding protein 280) (FLNA), mRNA 


NM 002018 


Homo sairiens flightless T homolop" fDrosonhila i fFT.TTi mRNA 


NM_001991 


Homo sapiens enhancer of zeste homolog 1 (Drosophila) (EZH1), mRNA 


"NM 001990 

X > _LVX UUi77v 


TTomo Qnr>i pti q pvpc aV>QPni" Viomrklocr "3 fTTrnQfYnhila^ ^FVA^ mT?7\TA 

XXtJXXXU odLJX^Xlo t^C-o dUOClH lHJlllVJlUg J yj-Jl \Jj\jyjlxl Id J \X^/ X J 9 XXXXVXNxx 


NM 000503 


Homo sapiens eyes absent homolog 1 (Drosophila) (EYA1), mRNA 


NM 001 QKQ 


XXU111L/ bdjJxCxlo CVCj C VCIx-oJlVipjJCU. IlVJIllCLl UUA IHJIIlUIOg 1 ^jL^lUoUpillld.^ ^JZ* V Al J, 

mRNA 


NM 001 QR? 

X> XVX VV/170Z( 


T-Tfvmr* canipnc Tr„pr , T^~V\ r ? f^T^T+lrr^V^I q cH r» 1 ri il^f^m i q i7'ir , c»1 rw\ c o cr^'n p» Vi r» 1 rr ^ 

XXWIIHJ oClJpXt'Xlo V^dU "UZ/ t»l y UllUUXOOUv l^U.Jvt'lxJlXCl. VIXCll VJllw^JgCIlC llVJllUJlWg, J 

f avian i fFR"BR3^ mRNA 

\^CL V JlCLII J ^X/IVUXJJ J j J.XXLVX ^ 


NM 003584 


T-fomo ^jflTiiPTi^i dual <inpnificitv nhosnhata^p 1 1 (TZ. Tsl A PR. 1\TP oorri'nlp^ 1- 

XXKJXXXKJ OCXLJ X\^/XXij VXlXdX OUvvXXivliy IJXXKJijLJXICX LClO X X 1 IVi > lrxj XVJ_ > X ^WlXlLFlv/^V X 

interacting) (DUSP11), mRNA 


NM 003859 

X N XVX 


XXVJ»1X1U OapitllO LX\Jll^llj^ ±~JLyilVJoLJ'±i.Cl.lX> JLJLldlXllWoy X IX dlloX ClOV' JJvJXj' jJC'LJ'LXVJ.C X ? V^tXLcLl^y Liv^ 

subunit (DPMI), mRNA 


NM 001928 


TTotno Qani pn Tj ponrnonRTit o*F pnnrnlpTTiPTit r^rlinQin^ ^FjT^^ mT?"NFA 

XXWXXXVJ OClLJX^XXo JU-/ ^UXXX|JUXXt/XXL Ul ^/UXXXkJXCXXXCXXL ^ClV_il IJ&XXX^ ^Jl— 'X Jy llJJLvJ. N A 


NM 003649 


ffnnm <5ar>ipn«s D-a^nartafp oxirla^p rT^T^Oi trnn sprint variant 1 m T^TvJ A 

XXWX1XU OO.LJXI/XXO i-J CXOLJCIX LQLu WTvlVXClov./ ^X-/X-/V_/^j IX CIXXO v/X XjLJ t VCIXXCXXXL X ; XX XXVI > A. 


NM 001343 


TToinn <?anipn<? Hi<sah1pH homnloo" 0 m i tn qpii -tp QT^r^n qi vp nil o^nhrinrr* tpin 

XXV/XXXW DCLLyX^XXo UloaUltVl XXWXXX^JXVJg XXXXLWgt/XX"X t/O L/vJXXoX V Q LJXXWOjJXXlJLyX^JLC'XXX 

(Drosonhila") (DAB2i mRNA 


NM 001913 


Horn o sani en s cnt-1 ilce 1 GG A A T di s nl acetnen t rvrotein TDro sonhi 1 a i T GT TTT , 1 i 
ixiRNA 


NM 001316 


Homo sapiens CSE1 chromosome segregation 1-like (yeast) (CSE1L), mRNA 


NM 003652 


Homo sani ens carboxvoentidase Z ( GPZ • mRNA 


NM 003909 


Homo saTviens conirip TTT ^GPNF3 i mRNA 


NM 003915 


Homo sapiens copine I (CPNE1), mRNA 


NM 001308 


TTomo ^atiipn^ parhoxvTjptitiHa^p N "no1vnp"ntif1p 1 SDVT^) fGPNI i mT?7\T A 
xx\jxxx\j octLyx^xxo uai Lj\jj\.y yj^vj lhj.ciov^ x > ? vj\jxy vj\^vj \,x\jx\s x 5 «j v^xsjl^' ^ v^x in i j ; xxxxvx^ixa. 


NM 001841 


Homo sapiens cannabinoid receptor 2 (macrophage) (CNR2), mRNA 


NM 001280 

X > xvx vy \j x^uu 


TToiTin Qn"r\ipnQ poIH inHnpi"h1p T?7\TA TiifiHino" T^fr^tpin ( G 1 VI RP^ mT?"NTA 

XXVJXXXvP OCLLXXC^Xlo V/^JXVX XXXU-LXC/X Ult XVI >( A LIXXXLXXXXg LJXULt/XXX .■ 1 l\ 1 J 1 Ij 1 1 XX\_L N A 


NM 001274 

X > XVX vV/ I / ~ 


TTomo QaTiipn<3 GTTTC1 p.TipplcnoiTit Tiomoloo* fS\ nnmhp^ ^GTTT?TT1 i mT?T\FA 

J.JLVJH1U odlyXt/XXo V^XXXYl ^/ll^'C'XVjLJV-^lll U XXUXXXlJXUg ^jyjXxlU^/J ^IXXjIVI l 5 XXXxvXNxx 


NM 001806 

i_ \J\J X. \J\J\J 


Homo «;aTiipn«; GG A A T/pnhanppr bin din cr nrotpin rG/F"RPi cramma rGT?RPGi 

JL 1U111U oClLyXt-XXo Vvvriri X / t'XXXXd.XX^-'V-'X L/XXXVXXXX^ LJX \J Lt/llX 1 W XjXJX Jy gClXXXXXlCX 1 V/XjXJX vj / 5 

mRNA 


NM 003655 


TTomo <3am'pn<3 pTiroTnohpiY nomolocr 4 ^Pp place Vinmnl per TjrPQp»r>Tii1n i fC^W^CA 1 
xxv/xxxw ocxLJXt/Xxo v'lxi vjjLiivj uvj^v xx\^xxxwx^ig " yx L/ tiafia xxwxxxvjxij^j X-/x tJoUL/xxxxd j i v^oyvt Jj 

mRNA 


NM 001749 


Homo sapiens calpain, small subunit 1 (CAPNS1), rriRNA 


NM 000716 


Homo sapiens complement component 4 binding protein, beta (C4BPB), mRNA 


NM_000715 


Homo sapiens complement component 4 binding protein, alpha (C4BPA), 
mRNA 


NM 001726 


Homo sapiens bromodomain, testis-specific (BRDT), mRNA 
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INIVA \J\J xZ,\J>J 


"HVvmn saniens RCT 9/adpnovims F1R 1 9kD interacting nrotein 1 fBNTPl i 

XX villi W OCLjLXlv-'llO ±J \^sX-t*-il CX.U.C'llW V 11 U.O XjLU JL S IVX--' XlllVX aVLillg l/XUlVlll 1 ^J-Jl^JUL X J y 

transcrint variant BNTP1 rriRNA 

LlU.lluviJ.UL VUilUllt J— / X ^ .1-1. JL j X1XLV1 lx L 


NM 001714 


Homo sapiens Bicaudal D homolog 1 (Drosophila) (BICD1), mRNA 


nm 001766 

1NJ.V1 UUJ /UU 


TTnmo saniens bpplin 1 fpoilpH-poil mvo si n -1 i ke H CTL2 inter ac tin P" nrotein i 

XXUllJUJ od^-'x^xio UCJC/11X1 X ll\~>\jl ovjii., xiij' voxxx xxxvv< xj\s±-ia* iiiLviav L111L3 lyx vx lv^xxx j 

(BECN1), mRNA 


"NTM" 001S67 


Wrvmo sanipns brpast pflnrpr anti-pstrocrpn resistance 1 fl-iGARl 1 mRNA 

XXUJLJLJXJ odlJXv/Xlo UlCtlol UallUt'l CIXXIX t/OLl VJg^/XX 1 VOliJlunvV ^ ^XJV-'xrxJLV^J'y, lllXVX. > XX 


xnvr 001 1 RO 

JL M 1V1 \J\J U07 


Mnmn ccmipns bacminp Ihnmpnbny bomolocr 1 fTjrosonhila i rRAP^CI i mRNA 
JLXvJlllvJ oclLxlt/iio UugjJlJJC' 11U111CUUUA iivJiiivxxvx^ jl y±SL Kjayj ^jixi^xci j yJ-j xxx iviy, iiixv-l^x^ 


"NFA/T 001 ^OR 


Uatyia oQ-nipns ATTRTsTA bi niiincr nr otpin/pnovi-C" 1 opn'7vmp A Irv/tdratflSP rATTTTi 

XXVJ111VJ oaUlt/llo JLV1 N A L'lllvllllg, JJ1 W LV-'lll/ ^1.1KJ y 1 V^WwllZjjr JTx. JLl^y vai ClLCLo^ ^Xl v_/ x. ? 

nuclear gene encoding mitochondrial protein, mRNA 


nm 00167? 

1N1YX \J\J X.\J I 


T-Tnmn sanipris aconti si on a lino - nrotein nonacronti liomolop" fmonsei ( ASTP i 

mRNA 


TsJA/f 001 61R 
xn ivx yjyj i u o 


T-Tr»mr» cpr^ipris aTtoli'no'nTotpi'n T-** ^ APOFi TnT^N^A 

XJLVJlllW OCt^/lC'llo djj Wll vJ'^/1 \J Lt/111 X ^xjUL V_/i /, JLJLJLXVx > xi. 


Tsnvr 001977 


Hnmn Qanipris arvl IrvdroparHon rpppntor intpractino" nrotein ( ATTM mRNA 

XXV-llllW ocipit'iio di y i n_y v_ii uvai i_/vj±± i vvup lui J.1H.VJL cxvi/ixig, pxuiviii ^xtjj. y 5 1 1 xx. \j_ > x x. 


xnvr 001 1 ir 


TJnmn Qsmiptis acrnnti rplatpH rvrotpin VioTnoloD - Tmonspi ( ACTRPi transerint 

X X U 1 1 IXJ oCljJICllo Clgj\J IX L-l 1 ClaLCU LxXULt/Xll llUlllUlVxg ^lllUUDC' / ^x^.VJJLVX J ? LI CUlavl 1 yJ t 

variant 1, mRNA 


TsTIVf 0SR946 


TTrvmn cani pn q T~inaT ^TTs"n40^ Tiomolocr snlifamilv mpmhpr f\ ( T#T\TAiTR^ 

XXUH1U oCtL/lCllo XVllClJ ^XXoLJ'^VJ^ IXWllXVJlUg, OUlLJXClXXlXXji' XJj lllv^lllU V^l W >x Jl«J X-J V^y ; 

mRNA 

lllXVl > XX 


NM 025225 


Homo sapiens hypothetical protein dJ796I17.1 (DJ796I17.1), mRNA 


KTA/f 0SR16S 

J.N1VX VJJolOJ 


Wnmn cQni p»tt c rlia r*A/1 cr1^^r»F k rT\1 ^r»A/1 triinc "Ff^faQf* 9 —1 1 1<"R ( T^iCr AT , 9~1i k"P i TYiR^NTA 

XXU11JHJ OCipiCilJ3 \XV.<X\sy i.^Xy L/Cl VJ1 ClVvyiLlCllXOXC/XCloC; XXJLVC' ^1-/VJA X XL~111VV_/ ^ ? HJLXVl^xTt 


Tsnvr 001 


T-Tnmn ccini p»n c r , "vr("r^r k TTrrMnp c nYi'HflQP ciiiSnnil" T\/ iqoiTitttx 1 ( C^C\*)C&\\ i Tmp.lpaT 

JLXUlllvJ' odLllCllo v/ Jf L\JV>1XX UXlXw \j UAIUu&U olXL'lXXXlt XV Xo^JJLVJ'XXXl X V^^' v»/ jfV'T'X X XXlXX^Xt/ClX 

crpnp pnporlincr mitophondTial trrotpin mRTsFA 

gjV^/llv^. t^XXvCVXXXX^ 1XXX IUvIIUIJLVj.1 l&l L/lvlvllij xlX-lvJ. >J JTx. 


TxTM 014491 


Romo sanipns forkhpad box P9 TFOXP9 i mRNA 

XXW111C OCL Lxlt'llo XUX JLNXIV^CIVX. UKJyV X y^X VyxVJL X->y , 1J.1JLVX. > XV. 


NM 0541 1 0 

JLNJLVX Vx *J i J- IV/ 


TTomo sanipns TlT^P-N-aep1^1-a1niha-l^-o;a1actosamine*no1vnentide N- 
a c etvl o;a 1 actos ami n v1 tr an s fer as e 7 ( Gr ALNT7 1 mRNA 


NM 006726 


Homo sapiens vesicle trafficking, beach and anchor containing (LRBA), mRNA 


NM 020661 


Homo saniens TClO-like Rho GTPase TTCLi mRNA 

XL JL \_X X X X VX O CX VJ X wXXO A. A V/ 1JLXV.V 1V1 XVJ V_J X JL Uuv 1 X V, J — . 11ULV1 ^ x X 


NM 020919 


Homo sapiens amyotrophic lateral sclerosis 2 (juvenile) (xALS2), mRNA 


NM 059859 


TTomo sanipns bvnotbptipal 'zinp fincrpr nrotpin 1^/10(^91 ^1^0(^91961 mRNA 
xxvj'XXXvx' oapiviio xx_y LJ'vJ'txxt/LX^'Ci.x ZjXXXV^ xxxxg^x piuiwiii ivxvjv_/Z/jy u ^ivxvj \^^^.' y \j j ? iiiivi^xx 


NM 051041 


Homo saniens hvnothetical nrotein MGC20460 TMGC20460 1 mRNA 

iiuiiiu odiyxt^xio ii_y \~ f *- f liiv^ liv^cljl ijx. kj tv^xii ivivjoz/Wtuu yj-vxv_j y ? xxxx_vx > x^ i. 


NM 051017 

1 >) JL VX UJJUl / 


Homo saniens A TTP-ri bo svl transferase 5 ( ART5 i mRNA 

XlVXlllU OUUlvllu / 1X/X 1 1 U UO y Jl LI UliO X Vl Uij v «_/ IX. XXX. X w' / j 11XLVL 11 X 


NM 052999 


Homo saniens cbemolcine-like factor-like nrotein CKLFH1 TCKLFH1 1 mRNA 

J_J_V-fXAXV-^ kjU-L/lvJLlO VXXVlXXV/lVlXlw XXXVV XU V LV/X X X XVW UX V/tvXXX XX 1 \ V— >^L.^ I JA^ X. # ^ 11XLV1 11 X 


NM 052881 


Homo saniens hvnothetical nrotein dJ734P14.5 fnovel C2H2 tvne zinc fineer 

XXv'lXiV/ kJtiL/XVXXO XXV U V UXV IX V W-X pi V/ V-Vlll / «-/ iX X. I tw' \ AAV ▼ W JL V/^AJ.^ J P * JAlA V i " lii n Vi 

protein) (MGC20504), mRNA 


NM 052968 


Homo sapiens apolipoprotein A-V (xAPOA5), mRNA 


NM 052960 


Homo sapiens retinoid binding protein 7 (RBP7), mRNA 


NM 052959 


Homo saniens nannexin 3 fPANXH mRNA 

JL XV/XX1V/ JUpivllO L'lXXXXXV/VXXX \ X. X XX 1/ Xi,/ 1 5 1XX1V1 11 jl. 


NM 052948 


Homo sapiens sorting nexin 26 (SNX26), mRNA 


NM 052947 


Homo saniens heart alnha-kinase fHAK j mRNA 

XXV/XXXV7 LjU-p/lVllO llvUl L CXXpXXlX XVXXXIXUV y^XXZ X_X_^ / ^ XX1XVX iX X 


NM 052946 


Homo sapiens hypothetical protein MGC20702 (MGC20702), mRNA 




Homo saniens hvnothetical nrotein MGC 16491 rMGC16491 1 mRNA 

XX\J11JAJ iJCX |_/X^XXk_> ll_y \JyJ LXlt> LX^CIX pLU LV^lll 1V1VJV_/ 1 \J~^ 1 ^ItXVJ w X \J~ ^ X J ^ X X XX VX > X X 


ATM 052941 

JLNJ.VX \J X^ _/ " JL 


Homo saniens t?uanvlate binding nrotein 4 TGBP4» mRNA 

X X VXXX XvX OUpiVllkJ gUUll V ICILV LX XXXVXXXX^ L/X VXLVXll 1 V_JX-»X ■ J j 1J.1XXX IX X 


NM 059915 

JLNJ.YX \J \j \J u 


Homo saniens hvnothetical nrotein MGC20781 ('MGC20781 , nrRNA 

IxUliivx ocxi^xxv>xxo x^y Lllt^ Llwdl ^Ji. yJ Lv' ixi ivxvj v / kj x yx \ x vj \^ x-< vx / u x j ^ iixivi 1x1. 


NM 059S90 

XN1YX u JijU7v 


Homo saniens nentidoo"1vpan rpp.oonition nrotein nrecnrsor rPGT.YTxRi mRNA 

X X VXX XX vX LjCX L'lvllO LX vU 1>AVXV^ t JL_y vCUl X V VV gill L1VX11 1X1\XLV111 J — ' L/i WUIOVXI \ X VJJj X X VX #j llllvl li X 


NM_052885 


Homo sapiens solute carrier family 2 (facilitated glucose transporter), member 13 
rmr2A13, mRNA 

^LXX/V-'A<iiI J^j lllXVx. >(xx 


"MM 059SS4 

INlYX UJZOOH 


TTnmo saniens sialip npiH bin H in cr Tc-1iVp Ipetin 1 1 TSTGT "RCM 1 i mRNA 

XHJXXX\J OtXJ^XWXXO OXClXXvv CLL/lvX UllXLXIXXg Xg llJVt Llll X x ^Ui\JJUJU\^l X /) lllXVX. N IX 


NM 052877 


Homo sapiens similar to hypothetical protein MNCb-2386 (MGC 17544), ixiRNA 


NM 052876 


Homo sapiens transcriptional repressor NAC1 (NAC1), mRNA 


NM_052873 


Homo sapiens MGC16028 similar to RJKEN cDNA 1700019E19 gene 
(MGC 16028), mRNA 


NM 052871 


Homo sapiens hypothetical protein MGC4677 (MGC4677), mRNA 


NM 052870 


Homo sapiens sorting nexin 18 (SNX18), mRNA 
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NM 052859 


Homo saniens nntative enHonlasmio reticulum rmiltisnan transmpmhraTip nrnfpin 
(^Tl),mRNA 


NM 052858 


Homo sapiens similar to RIKEN cDNA 1810006A16 eene (XOC91862i mRNA 


NM 052855 


Homo sapiens hvoothetical protein MGC15396 fMGCl 5396, mRNA 


NM 052854 


Homo sapiens old astrocvte snecificallv induced substance fOASTSi mRNA 


NM 052844 


Homo sapiens hypothetical protein MGC20486 (MGC20486), mRNA 


NM 052839 


Homo saniens nannPYin 0 A-*AN^T9^ mRNA 


NM 033551 


Homo saniens hvnothetical nrotein A/TGP1 OSS 6 flVTGPI QSStfTl mRNA 


NM 033549 


Homo saniens hvnothetical crene A/TGP1 1 77 TMGP1 1 97 i mRNA 

11V111U ou-LJll^llo llj' J^/WLllwLlVvdl gVvllVv XVXVJV^'X x 1 ^XVXV_JV_^i li^ / y 5 111x\J-N/Tl 


NM 033546 


Homo saniens mvosin recriilatorv licrht phain HV/TT f^-R i mT?NA 

11VJ.J.1V OCXLJL llljrWOllx 1 ^^LiltXLVJl _y ilglll ^/lldlll ^IVlL/v/ JJ ^ 5 11JJ\J.N^\. 


NM 033544 


Homo saniens similar to cvclin-P 1 Hin diner -nrotpin 1 ^H Qanipnc"! fAACrC^I A*\9lfZ\ 

iiuiiiu oci^iwuo oiiixiici-i lw wjrvxj.ll X-/ l/iiii_iiii^ j^lvtvviu i V v -'-- J '-» Oa»^flCxlo^ ^IVIVJL/ ItJ OU J j 

mRNA 


NM 033515 


Homo sapiens MacGAP protein (MacGAP), mRNA 


NM 033519 


Homo sapiens olfactory receptor sdolf (sdolf), mRNA 


NM 033516 


Homo saniens nrotein kinase NYD-SP25 nSTVT)-SP25 1 mRNA 


NM 032231 


Homo sapiens hypothetical protein FLJ22875 (FLJ22875), mRNA 


NM 018437 


Homo sar)iens hvnothetical "nrotein l-nDAfT-1 TPTllArT-1^ mT?7M A 

xxviiiv oci^iw/iio ii_y |j\jliiv^li^/C4.i piuil/lll J_/J_/nvJ J. ^.L<J-/Z\.vJ l / 5 llJUCv-LN^V 


NM 033378 


Homo sapiens chorionic gonadotropin, beta polypeptide 2 (CGB2), mRNA 


NM 033377 


XXVJ111U ba]Jidlt> UIlUilUXllL/ ^,UIld.U.L>UUpiIl ? UClcL pOiypepLlQe 1 ^v^V_TX5 I ^, miviN/\ 


NM 033448 


Homo <3flTvipn<5 Verntin ^ ire ^T^TJT^TR ^\ i tuPNA 


NM 033424 


Homo Qpnipne Qimilnr fn A/fVO^rM i^TP A r^TTATKT AT?PiT A C A/IT T^r^T T7 
ALPHA ISOFORM TMYHC-ATPHA i (M muqcuhmi H Or i Q?771 > i mTJNA 


NM_033445 


Homo sapiens similar to H2A histone family, member A (H. sapiens) 
rMGC3165^ mRNA 


NM 033439 


Homo eariierm DVS>97-rplflted nrotein ^DV997 i mRTvJ A 

IJ.U111U ocipit/llo X-J V L)Z< / "L^LCLISHKX JpHJLCJ.ll ' OZ- / J 9 lLlX\A\ lY 


NM 033440 


Homo sapiens elastase 2A (ELA2A), mRNA 


NM 033438 


Homo QanienQ f^nXd.-T-TI nrpnircnr ( C^TiRA WW mPTsJA 


NM 033423 


xjujiiiu oapiC'iio oiiiiiidi i\j ^iaiizyiiic i3 ^giaiizyme z,, L/yLOLuxic i -lympnocyxe- 
associated serine esterase 1^ ^H saniensi fC^TT A1 i mTJTsIA 


NM 033411 


Homo saniens hvoothetical nrotein A/rGPI ^59^ fM*OP1 ^ < >9^^ m"R"KFA 

XXVJlllX-' OClk^lV^llO Xiy LJ\J\,IX\~>\,L\^CIL JJi U LvJLll 1Y1VJ V 1 J J J ^iVXVJ LJ J^J ^5 lilxvl > Z^V 


NM 033416 


Homo saniens similar to HYPOTHPTTCAT ^4 0 KDA PR OTFTNT 7K70S ^ TM 

xxviiiw oa^/iviio L^iiiiiidl lu XX x x V^/ x XXX_/ X i v - > ^ i ■» J't'.v/ 1 * r\ X lvv/ X X_jJLLN Z ■» rv. / z7 *J JLLN 

CHROMOSOME IV flVTGC 19606, mRNA 


NM_033413 


Homo sapiens hypothetical gene MGC16309 (MGC16309), mRNA 


NM 033410 


Homo saniens hvoothetical nrotein MGP1 ^1 rMnPI ^ 1 ^8 i mRNA 


NM 033419 


Homo saniens hvnothetiral crene MOP 07^^ fMCrC^Ql^ i mT?XTA 


NM 014083 


Homo saniens PPO0767 nrotein fPPO07fi7i mP"NFA 

liuiliu oclLylv/llo X IVWu / \J / lJx\JL\slLl \± IVWv / \J / J 7 llixVi > rl 


NM 033043 


Hnmo saniens chorionic cronadntronin hetn nril^mentirlF* S i^PrrTi^ i mPMA 


NM 031451 

x ixtx v *— » x r x 


Hnno saniens hvnothetical nrotein A/TrTp^d.7^^ similar to testis cnpT'ifir* nrrvt^i-n 

iiumu ociuji^iio lxy jJ\J»Llli^tl^/Cll kJlvit<lll XVXVJ V_^*t / \J\J ollllllcll lAJ LCollo oUCUlllU L/iiJIClIl 

TES101RP (MGC47 66, mRNA 


NM 033183 


Homo saniens chorionic eonadotronin beta nolvnentide R fdGrRSi mPlMA 


NM 020443 


Homo saniens hvoothetical nrotein MGC14Q61 TMGP14961 i rrfRNA 


NM 033343 


Homo saniens LHVT home ob ox nrotein 4 (J H^C4 1 mRNA 


NM 033318 


Homo saniens hvnothetical eene sunnorted hv AT 44Q24^ (J OGQ1 fcRQ i mPT\TA 


NM 033328 


Homo saniens canning nrotein alnha 3 fGAPPAl i mRNA 


NM 033315 


Homo sapiens ras-like protein VTS58635 (VTS58635), mRNA 


NM 033309 


XXU111U bcipiCllb liypUUlCLlLdl piULCUl IVlvJTv^^tOJ D ^lVxvJx-/ i TO^ J J, IlTxviN x\ 


NM 033296 


Homo sapiens T-cell activation protein (PGR1), mRNA 


NM 033297 


Homo sapiens leucine-rich-repeat protein (RN02), mRNA 


NM 033280 


Homo sapiens similar to signal peptidase complex (18kD) (LOC90701), mRNA 


NM_033196 


Homo sapiens similar to ZINC FINGER PROTEIN 85 (ZINC FINGER 
PROTEIN HPF4) (HTF1) (H. sapiens) (LOC91120), mRNA 


NM_033272 


Homo sapiens potassium channel subunit HERG-3 (HERG-3) ? mRNA 
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NM 033261 


Homo sapiens diphosphate dimethylallyl diphosphate isomerase 2 (IDI2), mRNA 


KM 033254 


Homo satriens brother of CDO (BOO mRNA 


NM 033204 


Homo sapiens hvnothetical eene DKlFZi3570I0164 (DKFZn5 7010 164* itlRNA 


NM 033259 


Homo saniens CaM-KII inhibitorv nrotein ( CAM-KIIN^ mRNA 

X XV7 X X X\_/ uUL/lwllO wUi.VJL X V. XX XJlXlXiUil'Vl J X/X V>/ l«W/XXX 1 V-^X XLTX XVX±l 1 / j 1AJULVL 11 X 


NM 032597 


Homo saniens testes develonment-related NYD-SP21 (NYD-SP2D mRNA 

X X V_ " X X IV/ UiXL/lVVXXO LVvO L W O U\J V VXVy L/XXXVXX Lr X V1U lvU> XIX J — s ui. X \^X 1 X X^ k_/X Jh* X y j XXXJLvl 1 X X 


NM 033212 


Homo saniens hvnothetical eene sunnortedbv BC004307* BC008285 
(MGC 10992), mRNA 


NM 033208 


Homo saniens similar to ierkv f moused homoloof-like fLOC91 151^ mRNA 

XXW1X1W UliL/XviXO OXXXXX X(XX vv 1 v/Ilv V 1 111V/ jf Xlv/XXXv/XV/g XXXW V / V — * S X X X fj XliXVX li X 


NM 033195 


Homo sapiens lactate dehydrogenase A -like (LDHL), mRNA 


NM 015643 

J. > XrX v 1J \J~ 


Homo saniens DKFZP434F122 nrotein <T)KFZP434F122") mRNA 

Xi.Vi.iiv/ uUL/ivixo i yi\ i -/x r rx x ^^x^ yi v/ivxxx i x/iv.i xjx r rx x /wx^ / ^ xixxvi ix x 


NM 032604 


Homo saniens lunff alnha/beta hvdrolase 1 TLABHl^ mRNA 

xxvxxiv utiyiwixu x uiiw cxxl>'xx*x/ i M rw'v(x xx y vxx viuuw x \x— /x n/xx x / « xxxxvx 1 x x 


NM 032133 

X >XVX vy — ' A* X ^' — ' 


Homo sapiens hypothetical protein DKFZp434N1415 (DKFZP434N1415), 
mRNA 


NM 030803 


Homo sapiens hypothetical protein FLJ10035 (FLJ10035), mRNA 


NM 024062 


Homo sapiens hypothetical protein MGC5338 (MGC5338), mRNA 


NM 024059 


Homo sapiens hypothetical protein MGC5356 (MGC5356), mRNA 


NM 016542 


Homo sapiens serine/threonine protein kinase MASK (MST4), mRNA 


NM 033127 


Homo sapiens regucalcin gene promotor region related protein (RGPR), mRNA 


NM 033128 


Homo sapiens scinderin (SCIN), mRNA 


NM 033058 


Homo sapiens ring finger protein 29 (RNF29), mRNA 


NM 033116 


Homo sapiens hypothetical protein MGC 167 14 (MGC 167 14), mRNA 


NM 033123 


Homo saniens testis-develonment related NYD-SP27 (NYD-SP27') mRNA 

XXVXXXV/ UU-L/XVXXvj tVkJ IXlJ XXV/ V VlVL/XXlVlX 1* ±. W XUi L- w\_J- i- 1 X -1 — * X dm* 1 \ X ^ X X-^ K— ' J- / / ■ 1-L-LXVi, ^ J. i_ 


NM 0331^6 

X IXtX VJ m-J <m-J X Jm*\J 


Homo sapiens serine/threonine kinase PSKH2 (PSKH2), mRNA 


NM 033124 


Homo saniens NYD-SP28 nrotein rNYD-SP28) mRNA 

IXUlllV JUL/lVllO ^ AX—' *— 'X KJ Ul vlwlll V — J J HI 1 "- " ^ 1 


NM 033122 


Homo saniens testis develonment nrotein NYD-SP?6 (NYD-SP26) mRNA 

XXVJ111W OUplWllO Ivu llu UV V vlUL/llJLVllk L»l V/ Lvlll XT JL M—f UX ~*\J \ X 1 X X/ kJX A*V//j XXXXVX T X X 


NM 033114 


Homo saniens MADP-1 nrotein nVT ADP-1 ^ mRNA 

XXV/lllV/ OUL/lVllO X Tlx vx> X X X/X V-/ IvXXX ^IVXi 1X/X X X liXVl i X X 


NM 033083 


Homo sapiens EAF1 protein (EAF1), mRNA 


NM 033087 


Homo saniens hvoothetical nrotein FLJ145 1 1 TFLJ145 11^ mRNA 

xxuiiiv ocil/iwiio ii y uuniviivai \ 1 1 1 x i_/«/ x r.^ i x i i xjj x t x i iixivxixx 


NM 024512 


Homo saniens leucine-rich reneat-containinf? 2 TTvRRC2 > i mRNA 

XXvlllU OUpivllJ IvUvlllV 11V/11 1 VUvUl/ VV/lllilXXlllllg > XjX^XWa* /j 111X\X 11 X 


NM 006029 


Homo saniens naraneonlastic antie:en MAI fPNMAl^ mRNA 


NM 033025 


Homo saniens hvnothetical nrotein FLJ1351 1 T7h3 > i mRNA 

X1VXXXV uiXpiWllLJ XX J u v txxv IXvUX LJX V/ tvxxx X XJJ X h_/ X X \ / XX«_S f«j X11XV1 12 X 


NM 015169 

X > JL V X \J X w* X \J ^ 


Homo saniens homoloer of veast ribosome biogenesis reeulatorv nrotein RRS 1 

XXV/XXXv/ OUL/lVXXO XX\J1XXV/XV/ w \*J X V VU-U L X X UV/OVXXIXV L/XV/CvXXvOXu 1 VgUXVitV/l V L/XV/lvlll XVLVkX X 

(RRS 1), mRNA 


NM 015129 


Homo sapiens septin 6 (SEP2), mRNA 


NM 032838 


Homo sapiens hypothetical protein FLJ14779 (FLJ14779), mRNA 


NM 032206 


Homo saniens hvnothetical nrotein FT T21709 fFLT21709". mRNA 

XXW1J.1V OU UlvllO 11V UUUlvLlwUl L/lWlvlll X 1 X / \J 11 J /*J X / V/ S Ij llliXX ill 


NM 032797 

X N XVX. V_» _/ Z~i 1 1 


Homo saniens hvnothetical nrotein FLT14497 rFLJ14497"i mRNA 

XXulllU OCXL/JLv/lXO XXy \J\Jtxl\^Vl.\^CLL L/X KJ L^yXXX JL J /«J X ^ / ^X M—/0 X / y 5 X X XX X_X > XX 


NM 032472 


Homo saniens nentidvlnrolvl isomerase ( cvclonhilinVlike 3 rPPIL3^ mRNA 

XXUXXXv LJlXL/lvlXO UWUIX\X VIL/X v/X YX XuvXXXvX iXu V 1 v V vXv L/XXXXIXX / XXXW ' \ X X XXJw* /* XXJXVl lX X 


NM 032936 


Homo saniens DC32 (T)C32 > mRNA 

- 1 - ^-^J-AIV/ UUL/XVXXU J— ^ V_> 4-* 1 X^ Xw>* Jm* J j 1XXXVL ii X 


NM 032577 


Homo saniens melanoma-associated chondroitin sulfate nroteooflvcan-like 

XXvlXXV Ulik/XvXXO IXXV/XiXXXV/XXXlX tlUUV/VXUtVVX V11V/X1VX1 V/X 1/XXX UVXlXtitV L/X v IVw &X J VUXX XXXW 

(LOC84664), mRNA 


NM 032933 


Homo sapiens hypothetical protein MGC1 1386 (MGC1 1386), mRNA 


NM 032929 


Homo sapiens hypothetical protein MGC14793 (MGC14793), mRNA 


NM 032928 

X^IXVX \j ^/ d—d s v_y 


Homo sapiens hypothetical protein MGC 14 141 (MGC 14 141), mRNA 


NM 032927 


Homo saniens hvnothetical nrotein MGC 13159 (MGC 13159^ mRNA 

-»--*- v/xxxvy ucxlxivxil) xx y yj v/ txxv txvttx l/x v/ ivixx itxvj x x ^ \ xvxvi x — / x *_/ ^ r ^ ixxxvi ix i 


NM 032926 


Homo saniens hvnothetical nrotein MGC15737 fMGC15737^ mRNA 

X>*J UUk/lvXlU XXJf pvtXXVvXVU'X px V IVIXX T A_ V — * — s X «_y / w/ / ^JLTX\J V*' X */ / / J ^ xxxxvx 12 x 


NM 032921 


Homo sapiens hypothetical protein MGC 15 875 (MGC 15 875), mRNA 


NM 032909 


Homo sapiens hypothetical protein MGC14139 (MGC14139), mRNA 


NM 032908 


Homo sapiens hypothetical protein MGC14407 (MGC14407), mRNA 


NM 032906 


Homo sapiens hypothetical protein MGC14156 (MGC 141 56), mRNA 


NM 032905 


Homo sapiens hypothetical protein MGC 1443 9 (MGC 1443 9), mRNA 


NM 032903 


Homo sapiens hypothetical protein MGC 14425 (MGC 14425), mRNA 



273 



WO 03/074654 



PCT/US03/05028 



NM_032902 


Homo sapiens protein phosphatase 1, regulatory (inhibitor) subunit 16A 
(PPP1R16A), mRNA 


NM 032901 


Homo sapiens hypothetical protein MGC14288 (MGC14288), mRNA 


NM 032899 


Homo sapiens hypothetical protein MGC14128 (MGC14128), mRNA 


NM 032898 


Homo sapiens hypothetical protein MGC 14 126 (MGC14126), mRNA 


NM 032897 


Homo sapiens hypothetical protein MGC 1443 6 (MGC 1443 6), mRNA 


NM 032896 


Homo sapiens hypothetical protein MGC 143 8 8 (MGC 143 8 8), mRNA 


NM 032892 


Homo sapiens hypothetical protein MGC14161 (MGC14161), mRNA 


NM 032891 


Homo sapiens hypothetical protein MGC 12928 (MGC 12928), mRNA 


NM 032890 


Homo sapiens hypothetical protein MGC13130 (MGC13130), mRNA 


NM 032887 


Homo sapiens hypothetical protein MGC 1603 7 (MGC 1603 7), mRNA 


NM 032885 


Homo sapiens hypothetical protein MGC15906 (MGC15906), mRNA 


NM 032882 


Homo sapiens hypothetical protein MGC 15 827 (MGC 15 827), mRNA 


NM 032881 


Homo sapiens U7 snRNP-specific Sm-like protein LSM10 (LSM10), mRNA 


NM 032880 


Homo sapiens hypothetical protein MGC15730 (MGC15730), mRNA 


NM 032878 


Homo sapiens hypothetical protein MGC 15677 (MGC 15 677), mRNA 


NM 032873 


Homo sapiens hypothetical protein MGC 1543 7 (MGC 1543 7), mRNA 


NM 032867 


Homo sapiens hypothetical protein FLJ14966 (FLJ14966), mRNA 


NM 032865 


Homo sapiens hypothetical protein FLJ 14950 (FLJ 14950), mRNA 


NM 032861 


Homo sapiens hypothetical protein FLJ14917 (FLJ14917), mRNA 


NM 032859 


Homo sapiens hypothetical protein FLJ14906 (FLJ14906), mRNA 


NM 032856 


Homo sapiens hypothetical protein FLJ14888 (FLJ14888), mRNA 


NM 032855 


Homo sapiens hematopoietic SH2 protein (HSH2), mRNA 


NM 032854 


Homo sapiens hypothetical protein FLJ14871 (FLJ14871), mRNA 


NM 032850 


Homo sapiens hypothetical protein FLJ14840 (FLJ14840), mRNA 


NM 032849 


Homo sapiens hypothetical protein FLJ14834 (FLJ14834), mRNA 


NM 032847 


Homo sapiens hypothetical protein FLJ14825 (FLJ14825), mRNA 


NM 032846 


Homo sapiens hypothetical protein FLJ14824 (FLJ14824), mRNA 


NM 032844 


Homo sapiens hypothetical protein FLJ14813 (FLJ14813), mRNA 


NM 032843 


Homo sapiens hypothetical protein FLJ14810 (FLJ14810), mRNA 


NM 032842 


Homo sapiens hypothetical protein FLJ14803 (FLJ14803), mRNA 


NM_032840 


Homo sapiens hypothetical protein FLJ14800 (FLJ14800), mRNA 


NM 032839 


Homo sapiens hypothetical protein FLJ14784 (FLJ14784), mRNA 


NM 032837 


Homo sapiens hypothetical protein FLJ14775 (FLJ14775), mRNA 


NM 032836 


Homo sapiens hypothetical protein FLJ14768 (FLJ14768), mRNA 


NM 032834 


Homo sapiens hypothetical protein FLJ14751 (FLJ14751), mRNA 


NM_032833 


Homo sapiens protein phosphatase 1 ? regulatory (inhibitor) subunit 15B 
(PPPlR15B),mRNA 


NM_032832 


Homo sapiens hypothetical protein FLJ14735 (FLJ14735), mRNA 


NM_032831 


Homo sapiens CAP-binding protein complex interacting protein 2 (CBCIP2), 
mRNA 


NM 032830 


Homo sapiens hypothetical protein FLJ14728 (FLJ14728), mRNA 


NM 032829 


Homo sapiens hypothetical protein FLJ14721 (FLJ14721), mRNA 


NM 032828 


Homo sapiens ubiquitin UBF-fl (UBF-fl), mRNA 


NM 032827 


Homo sapiens hypothetical protein FLJ14708 (FLJ14708), mRNA 


NM 032826 


Homo sapiens hypothetical protein FLJ14697 (FLJ14697), mRNA 


NM 032825 


Homo sapiens hypothetical protein FLJ14686 (FLJ14686), mRNA 


NM 032821 


Homo sapiens hypothetical protein FLJ14665 (FLJ14665), mRNA 


NM_032817 


Homo sapiens hypothetical protein FLJ14641 (FLJ14641), mRNA 


NM 032816 


Homo sapiens hypothetical protein FLJ14640 (FLJ14640), mRNA 


NM 032814 


Homo sapiens hypothetical protein FLJ14627 (FLJ14627), mRNA 


NM_ 032811 


Homo sapiens hypothetical protein FLJ14621 (FLJ14621), mRNA 
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NM 032810 


Homo sapiens hypothetical protein FLJ14600 (FLJ14600), mRNA 


NM 032809 


Homo sapiens hypothetical protein FLJ14596 (FLJ14596), mRNA 


NM 032808 


Homo sapiens hypothetical protein FLJ14594 (FLJ14594), mRNA 


NM 032807 


Homo sapiens hypothetical protein FLJ14590 (FLJ14590), mRNA 


NM 032806 


Homo sapiens hypothetical protein FLJ14566 (FLJ14566), mRNA 


NM 032805 


Homo sapiens hypothetical protein FLJ14549 (FLJ 14549), mRNA 


NM 032802 


Homo sapiens hypothetical protein FLJ14540 (FLJ14540), mRNA 


NM 032799 

-L 1 JL.T JL Vy J—i I S 


Homo sapiens hypothetical protein FLJ14524 (FLJ14524), mRNA 


NM 032796 


Homo sapiens reserved (SYAP1), mRNA 


NM 032792 


Homo sapiens hypothetical protein FLJ 1448 6 (FLJ 1448 6), mRNA 


NM 032790 


Homo sapiens hypothetical protein FLJ14466 (FLJ 14466), mRNA 


NM 032788 


Homo sapiens hypothetical protein FLJ14457 (FLJ 14457), mRNA 


NM 032787 


Homo sapiens hypothetical protein FLJ14454 (FLJ 14454), mRNA 


NM 032786 


Homo sapiens hypothetical protein FLJ14451 (FLJ14451), mRNA 


NM 032785 


Homo sapiens hypothetical protein FLJ14442 (FLJ 14442), mRNA 


NM 032781 


Homo sapiens hypothetical protein FLJ14427 (FLJ14427), mRNA 


NM 032780 


Homo sapiens hypothetical protein FLJ14399 (FLJ14399), mRNA 


NM 032779 


Homo sapiens hypothetical protein FLJ14397 (FLJ14397), mRNA 


NM 032778 


Homo sapiens hypothetical protein FLJ14393 (FLJ14393), mRNA 


NM 032775 


Homo sapiens hypothetical protein FLJ 143 60 (FLJ14360), mRNA 


NM 032773 


Homo sapiens hypothetical protein MGC4126 (MGC4126), mRNA 


NM 032772 


Homo sapiens hypothetical protein MGC2555 (MGC2555), mRNA 


NM 032771 


Homo sapiens hvDOthetical t>rotein MGC12217 CMGC122171 mRNA 


NM 032770 


Homo sapiens hypothetical protein MGC16291 (MGC16291), mRNA 


NM 032765 


Homo sapiens hypothetical protein MGC16175 fMGC16175) mRNA 

JL JL X X JL OUpi VJ.AO XX Y l-J HIV r"^ ^-^ Will J, T JL. V — 1 V — / JL. V_/ X I w> I > — • / X V/ X I %S J ^ AAJJ.V1 li. *. 


NM 032764 


Homo sapiens hypothetical protein MGC16153 (MGC16153), mRNA 


NM 032762 


Homo sapiens hypothetical protein MGC16121 (MGC16121), mRNA 


NM 032761 


Homo sapiens hypothetical protein MGC 16075 (MGC16075), mRNA 


NM 032759 


Homo sapiens hypothetical protein FLJ1 1328 (FLJ1 1328), mRNA 


NM 032758 


Homo sapiens hypothetical protein MGC 1346 (MGC 1346), mRNA 


NM 032757 


Homo sapiens hypothetical protein MGC 15705 (MGC15705), mRNA 


NM 032755 


Homo sapiens hypothetical protein MGC15634 (MGC15634), mRNA 


NM 032751 


Homo sapiens hypothetical protein MGC15504 (MGC15504), mRNA 


NM 032750 


Homo sapiens hypothetical protein MGC 15429 (MGC15429), mRNA 


NM 032747 


Homo sapiens hypothetical protein MGC14697 (MGC14697), mRNA 


NM 032746 


Homo sapiens hypothetical protein MGC12538 (MGC12538), mRNA 


NM 032740 


Homo sapiens hypothetical protein MGC5391 (MGC5391), mRNA 


NM 032739 


Homo sapiens hypothetical protein MGC5370 (MGC5370), mRNA 


NM 032735 


Homo sapiens hypothetical protein MGC13168 (MGC13168), mRNA 


NM 032733 


Homo sapiens hypothetical protein MGC12679 (MGC12679), mRNA 


NM 032732 


Homo sapiens hypothetical protein MGC 10763 (MGC 10763") mRNA 

JL JLV/lllV/ \^J\AryJ X VllU 11 Y L/\/ lliV tl VU>1 L/l V LV111 XTXVJ VI V/ / \-f I 1TXVJ \*^S X \J / V-/ JL X XX. \— U ^ X JL 


NM 032731 


Homo sapiens hypothetical protein MGC14353 (MGC14353), mRNA 


NM 032730 


Homo sapiens NOGO-interactintr mitochondrial protein fiMTMP^ mRNA 

JL A.KJXXX\J OtiL/lvllu 11 Vy\Jv 111 L VI ttv tlllg XXXX IWllV/llLil 1CV1 L/l V/lVlll 11 lHYll J j 11JJLVI 11 JL 


NM 032727 


Homo ^amen 11 ; intemexin neuronal intermediate filament nrotein altVha fTNTA^ 
mRNA 


NM 032726 


Homo sapiens hypothetical protein MGC12837 (MGC12837), mRNA 


NM 032725 


Homo sapiens hypothetical protein MGC13125 (MGC 13 125), mRNA 


NM 032724 


Homo sapiens hypothetical protein MGC 13269 (MGC 13269), mRNA 


NM 032722 


Homo sapiens hypothetical protein MGC 13275 (MGC 13275), mRNA 


NM 032721 


Homo sapiens hypothetical protein MGC1 1314 (MGC1 1314), mRNA 


NM 032718 


Homo sapiens hypothetical protein MGC 1 1332 (MGC1 1332), mRNA 
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NM 032717 


Homo sapiens hypothetical protein MGC1 1324 (MGC1 1324), mRNA 


NM 032714 


Homo sapiens hypothetical protein MGC13251 (MGC13251), mRNA 


NM 032710 


Homo sapiens hypothetical protein MGC13053 (MGC13053), mRNA 


NM 032709 


Homo sapiens hypothetical protein MGC 13047 (MGC13047), mRNA 


NM 032701 


Homo sapiens hypothetical protein MGC2705 (MGC2705), mRNA 


NM 032691 


Homo sapiens hypothetical protein MGC1 1082 (MGC 11082), mRNA 


NM 032690 


Homo sapiens hypothetical protein MGC13198 (MGC13198), mRNA 


NM 032687 


Homo sapiens hypothetical protein MGC13010 (MGC13010), mRNA 


NM 032683 


Homo sapiens hypothetical protein MGC12972 (MGC12972), mRNA 


NM 032680 


Homo sapiens hypothetical protein MGC4266 (MGC4266), mRNA 


NM 032679 

X^lXYA \J w» ^VJ> / ^ 


Homo s aniens hvnothetical nrotein MGC4400 (MGC4400). mRNA 


NM 032676 


Homo sapiens hypothetical protein MGC10955 (MGC10955), mRNA 


NM 032673 


Homo sapiens hypothetical protein MGC10882 (MGC10882), mRNA 


NM 032671 


Homo saniens hvDothetical nrotein MGC 10814 (MGC 10814) mRNA 


NM 032664 


Homo sapiens hypothetical protein MGC1 1 141 (MGC1 1 141), mRNA 


NM 032663 


Homo sapiens hypothetical protein MGC 10702 (MGC 10702), mRNA 


NM 032658 


Homo sapiens hypothetical protein MGC 10701 (MGC 10701), mRNA 


NM 032654 


Homo sapiens hypothetical protein MGC10981 (MGC10981), mRNA 


NM 032653 


Homo sapiens hypothetical protein MGC10960 (MGC10960), mRNA 


NM 032648 


Homo sapiens hypothetical protein MGC10820 (MGC10820), mRNA 


NM 032647 


Homo sapiens hypothetical protein MGC10561 (MGC10561), mRNA 


NM 032644 


Homo sapiens hypothetical protein MGC2452 (MGC2452), mRNA 


NM 012641 


Homo saniens hvnothetical nrotein MGC2519 (M"GC2519i mRNA 


NM 032638 

X 'I XVJL \J \J *J O 


Homo saniens hvnothetical nrotein MGC2306 (M.GC2306 1 mRNA 


NM 032633 

X N X VX \J *J £*\J *J *J 


Homo saniens hvnothetical nrotein MGC5457 (MGC5457 1 mRNA 

11U11 1 V/ OCipi^llO XX^ LJvf 1/lXvs l/XVCLX plVlvill lYlvJVy'JTJ / ^IVXVJV/k/TJ / J , IIXIVIIZX 


NM 032632 


Homo saniens hvnothetical nrotein MGC5378 fMGC5378 1 mRNA 


NM 032630 


Hnmn ^anien*? HeT.a cvclin-denencient Icinase 2 interacting nrotein fCTNPi 

XXV/lllV OUL/lvlliJ XXvXjU J XXX UVUVllUvlll. 111LV1 UV LXXXg l-'X \J bVJLll \ \-iXL IX /, 

mRNA 


NM 032627 


Homo sapiens hypothetical protein MGC3 181 (MGC3 181), mRNA 


NM 032626 


Homo sapiens hypothetical brain protein my038 (MY038), mRNA 


NM 032624 

X^lXYJL \J 4-t \J 4—i 1 


Homo saniens hvnothetical brain nrotein mv050 TMY050 1 mRNA 

X X X X JL O CtL-J X vI1l> XX \ k_/ V^" Hlv LlvUl l^X U 111 k-' -L V-/ tvlll XXX J V-* w \ XT JL X w ^ vy / j 11U.VJ. 1 X X 


NM 032623 

X N XYX \J 4-i\J 4-i ~J 


Homo saniens ovarv-snecific acidic nrotein fOSAPi mRNA 

JLXV/iiXV/ UvlpXvllJ V V 14-1 V lj> L/ W lllv UvlUlv Ul ULvlll \ v^r XX 11J-LV1 IX X 


NM 032622 


Homo saniens multi-PDZ-domain-containin2 nrotein fLNK \ mRNA 

X X JL X XV-/ UiiL/lVliO JLJLJLU-Xll X J — * * . t VlV/lllWrll X VV/11LU111111^ pi V V vlil I XJX " -* X / j 111J.V1 IX X 


NM 032620 


Homo sapiens mitochondrial GTP binding protein (GTPBG3), mRNA 


NM 018622 


Homo sapiens presenilins associated rhomboid-like protein (PARL), inRNA 


NM 032498 


Homo sapiens homeobox protein from AL5 90526 (LOC84528), mRNA 


NM 032600 


Homo sapiens testes development-related NYD-SP17 (NYD-SP17), mRNA 


NM 032599 


Homo sapiens testes development-related NYD-SP 18 (NYD-SP18), mRNA 


NM 032594 


Homo sapiens insulinoma-associated protein IA-6 (INSM2), mRNA 


NM 032585 


Homo saniens testis-snecific transcrint Y-linked 6 fTTTY6 1 mRNA 

XXV/lllV kJUL/lwllkJ LvOllJ JUvwlllv Ll Ulluvl IL'l. X lllllVVU \J \ X X X X \-/ #j 1111V1 11 X 


NM 032575 


Homo saniens Krunnel-like zinc finder nrotein GLIS2 ( GLIS2 1 mRNA 

X Xv/AlAv OiiL/lwlikJ X\.l U-UL/wl 111W ZJlllV llllgvl Ul V tvlll VJXJXk/X^ \ VJ XJXk/iw F» 111XV1 IX X 


NM 032573 


Homo sapiens testis-specific protein TSP-NY (TSP-NY), mRNA 


NM 032572 

xNXVX \J*)Z**J 


Homo saniens rihcvminlease 7 rT?NAST-i7 i mRMA 


NM 032568 

X>XYX U J Z- J U (J 


Homo saniens GAT^Af A i recentors associated nrotein like 3 ( GAR AR APT 3 s ) 

XXUlllU OUU1VXXO V \ J_ XXJI V J wWwL/ LV^/X O UkJOvviUlvU. L/lV/lVXXX XXXVV ~J \ V_JX \ 1 -*X iX\X XX X — 1 *J I, 

mRNA 


NM 032567 


Homo sapiens testis-specific protein NYD-TSP1 (NYD-TSP1), mRNA 


NM 032566 


Homo sapiens esophagus cancer-related gene-2 (ECG2), mRNA 


NM 032562 


Homo sapiens group XIII secreted phospholipase A2 (PLA2G13), mRNA 


NM 032547 


Homo sapiens short coiled-coil protein (HRIHFB2072), mRNA 


NM 032546 


Homo sapiens ring finger protein 30 (RNF30), mRNA 


NM 032519 


Homo sapiens hypothetical protein HT023 (HT023), mRNA 


NM 032513 


Homo sapiens hypothetical protein MGC1 1303 similar to Zink transporter 2 
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(MGC1 1303), mRNA 


NM 032490 


Homo sapiens PNAS-127 protein (PNAS-127), mRNA 


NM 032488 


Homo sapiens protein related with psoriasis (LOC84518), mRNA 


NM_032471 


Homo sapiens protein kinase (cAMP-dependent, catalytic) inhibitor beta (PKTRY 
mRNA 


NM 032292 


Homo sapiens hypothetical protein FLJ20203 (FLJ20203), mRNA 


NM 032263 


Homo sapiens hypothetical protein DKFZp434B227 (DKFZp434B227), mRNA 


NM 015178 


Homo sapiens KIAA0717 protein (KIAA0717), mRNA 


NM 032410 


Homo sapiens hook3 protein (HOOK3), mRNA 


NM_032108 


Homo sapiens sema domain, transmembrane domain (TM) 5 and cytoplasmic 
domain, (semaphorin) 6B (SEMA6B), mRNA 


NM 015636 


Homo sapiens DKFZP586J01 19 protein (DKFZP586J01 19), mRNA 


NM 015701 


Homo sapiens hypothetical protein (CL25084), mRNA 


NM 015224 


Homo sapiens KIAA1 105 protein (RAP 140), mRNA 


NM_032390 


Homo sapiens nucleolar protein interacting with the FHA domain of pKi-67 
(NIFK), mRNA 


NM 032388 


Homo sapiens nasopharyngeal carcinoma-related protein (NPCR), mRNA 


NM 032383 


Homo sapiens Hermansky-Pudlak syndrome 3 (HPS3), mRNA 


NM 032378 


Homo sapiens hypothetical protein FLJ20897 (FLJ20897), mRNA 


NM 032376 


Homo sapiens hypothetical protein MGC4251 (MGC4251), mRNA 


NM 032375 


Homo sapiens hypothetical protein MGC2865 (MGC2865), mRNA 


NM 032373 


Homo sapiens hypothetical protein MGC 16202 (MGC 16202), mRNA 


NM 032370 


Homo sapiens hypothetical protein MGC 157 16 (MGC 157 16), mRNA 


NM 032369 


Homo sapiens hypothetical protein MGC15619 (MGC15619), mRNA 


NM 032368 


Homo sapiens hypothetical protein MGC15436 (MGC 1543 6), mRNA 


NM 032374 


Homo sapiens hypothetical protein MGC2562 (MGC2562), mRNA 


NM 032364 


Homo sapiens hypothetical protein MGC14726 (MGC 14726), mRNA 


NM_032362 


Homo sapiens HEIL1 protein (HEIL1), mRNA 


NM 032361 


Homo sapiens hypothetical protein MGC5469 (MGC5469), mRNA 


NM_032360 


Homo sapiens hypothetical protein MGC2404 (MGC2404), mRNA 


NM 032359 


Homo sapiens hypothetical protein MGC4308 (MGC4308), mRNA 


NM 032358 


Homo sapiens hypothetical protein MGC13183 (MGC13183), mRNA 


NM 032357 


Homo sapiens hypothetical protein MGC12981 (MGC12981), mRNA 


NM 032356 


Homo sapiens hypothetical protein MGC14151 (MGC14151), mRNA 


NM 032355 


Homo sapiens hypothetical protein MGC13272 (MGC 13272), mRNA 


NM_032352 


Homo sapiens hypothetical protein MGC 1 1296 (MGC1 1296), mRNA 


NM 032350 


Homo sapiens hypothetical protein MGC1 1257 (MGC1 1257), mRNA 


NM 032349 


Homo sapiens hypothetical protein MGC1 1275 (MGC1 1275), mRNA 


NM 032348 


Homo sapiens hypothetical protein MGC3047 (MGC3047), mRNA 


NM_032346 


Homo sapiens hypothetical protein MGC13096 (MGC13096), mRNA 


NM 032345 


Homo sapiens hypothetical protein MGC13064 (MGC13064), mRNA 


NM 032343 


Homo sapiens hypothetical protein MGC13016 (MGC13016), mRNA 


NM 032341 


Homo sapiens hypothetical protein MGC 14844 (MGC 14844), mRNA 


NM_032339 


Homo sapiens hypothetical protein MGC14832 (MGC 1483 2), mRNA 


NM 032336 


Homo sapiens hypothetical protein MGC14799 (MGC14799), mRNA 


NM 032334 


Homo sapiens hypothetical protein MGC14595 (MGC14595), mRNA 


NM 032332 


Homo sapiens hypothetical protein MGC4238 (MGC4238), mRNA 


NM 032331 


Homo sapiens hypothetical protein MGC2408 (MGC2408), mRNA 


NM 032328 


Homo sapiens hypothetical protein MGC12458 (MGC12458), mRNA 


NM 032322 


Homo sapiens hypothetical protein MGC13061 (MGC13061), mRNA 


NM 032321 


Homo sapiens hypothetical protein MGC 13057 (MGC13057), mRNA 


NMJ)32319 


Homo sapiens chromosome 2 open reading frame 7 (C2orf7), mRNA 
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NM 032315 


Homo satriens hvDothetical nrotein MGC4399 (MGC4399i mRNA 


NM 032314 


Homo saniens hvTJothetical nrotein MGC4767 TMGC4767 ) niRNA 


NM 032313 


Homo saniens hvDothetical nrotein MGC3232 (TVIGC3232 , mRNA 


NM 032312 


Homo sarjiens hvnothetical nrotein MGC 11061 (MGC11061 / mRNA 


NM 032310 

X ^ 1YJL \J «-» ^ J lu 


Homo saniens hvDothetical Drotein MGC1 1115 (TVIGC1 1115) mRNA 


NM 032307 

J. > XVX \J ~J ±-i -J \J / 


Homo saniens hvnothetical nrotein MGC 10999 CMGC 109991 mRNA 


NM 032303 

X>IXYX \J ~J mJ \J ~J 


Homo saniens hvnothetical nrotein MGC10940 (1VTGC10940 1 mRNA 

JL JLVJ'lllVJ 7 OulL/lvllO 11 V L/ v Lllw llvCll Ul W Lvlll 1V1VJ 1 v y r\J IItXvJV^I vy i v yj 1111V1 ll 1 


NM 039302 


Homo saniens hvnothetical nrotein MGC 1 091 1 (MGC1091 11 mRNA 

liUlllU OuUlwllo XXV LJU IXXC'LXV'dX Ul U kwlll IVlVJv/lV/y 1 1 ^IVIVJ Vluy 1 1 J j llUVllii 


NM 032301 


Homo sapiens hypothetical protein MGC10870 (MGC10870), mRNA 


lNlYX \JDZ,D\J\J 


T-Tnmn Qsr,,F-nq In vmofhetieal Tirotpin MGC1 0R54 ^MGC1 0R541 mT^NA 


NM 032298 


Homo sapiens hypothetical protein DKFZp7610132 (DKFZp7610132), mRNA 


xnv/r n^99Q7 
iNivi u j/zy / 


T-Tnmrv c-snipnc Ti^motVi^tiVcil -nrr»tf=*in "DT^ln 7r\l(\ 1 1 1 9 rnT^PVr^^i 1 F) 1 1 9 i mPNA 

jrLomo iSa.pienjs nypuLiiCLiL/di pioLcixi I'lvr z_yp / oiju'i iz. ^jl/j\j?z-«p /oijl/i i-^/? iiixviNix 


NM 032296 


Homo sapiens hypothetical protein DKFZp761A132 (DKFZp761A132) 3 mRNA 


lNlvx__UoZZiO 


xiomo sapiens nypoinencai protein JU'ivx^ zjp / o 1 in u oz^t ^jl/jlvi z<p / o 1 in u oz^ ) , 
mRNA 


IN 1V1_U O Z Z y *f 


xiomo sapiens nypoLiieLicai protein uiss? /jp /oixviu^fzo ^juivi z«p /oixViuhzj y, 

lIJUCvlNxA. 


NM 0^99£Q 


Hnmr\ catiipnc ll^/r^f^t^lRtip^^l nrntein VlKV7~nl&'\ R05 1 4 ^F)T<ri : i , Zr»7^1 T305 1 4"i 
mRNA 

lllxxlN-TY 


NM 039987 


Homo saniens hvnothetical nrotein DKF7n761 Ol 71 21 <T)KF7n761 Ol 71 21"> 
mRNA 

XXXJLVX^XJL. 


NM 032280 

X > XVX V_/ ^— O V,' 


Homo saniens hvnothetical nrotein DKFZn76 1 J 1 3 9 ("DKFZn76 11139^ mRNA 

XXV/111U JtXJJlvllO XX V UlvLlvlU UlWlvlll J — ^X^X ZjU / V/ X »/ X — ' _X 1 X/1VI £—iVJ 1 \J J.*J X w> ^ I j lllXvllx X 


NM 032278 

x. \ XVX V JZj^ / o 


Homo saniens hvnothetical nrotein DKFZn547P082 rDKFZn547P082 1 mRNA 

X 1V/111VJ otlUIVlJO 11Y UvlllvllvCU UlXJlvlll X/XVX M—iyJ *J^T I X \J\J^ I 17XVX £—iyJ *J^T 1 X \J\J£*t f j 1111 VI IX 1 


NM 032274 


Homo saniens hvnothetical nrotein DKFZn547F072 fDKTZn547F072 1 mRNA 

xxv/iiiu ouuiviio ny uuuiwiivcii ui u iv 111 x/x\x — tV-j r / x v/ / ^ \ x/ivi r / x v/ / f j iiixvi ixx 


NM 032271 


Homo saniens hvnothetical nrotein DKFZn5 861021 fDKFZn586I02n mRNA 

JL IV/lllV/ O CX L/lVHu 11 Jr UV/lllw tlVvll L/l V twill J— ^JL^ 1 JL- JL/*-/ W VJ'JLW 1 % X/1V1 JL— f LJ 7 Ly VFJLVJ' ^ 1 # a 1111VL il X. 


NM 032270 


Homo sapiens hypothetical protein DKFZp586Jl 1 19 (DKFZp586Jl 119), mRNA 


NM 032269 


Homo saniens hvnothetical nrotein DK F7n4 3 4T0 9 9 TDKF7n434T099 1 mRNA 

11U111U OCX Ly Xv^XXlj XI V yJ\J UllVv UvAl UlUlvlll X/1V1 iL/UT^J^luyy I X/lvl a_jL/"w'"x\/J'-7 / >, X X I.J.Vl i JTx. 


NM 032266 


Homo sapiens hypothetical protein DKFZp434Gl 18 (DKFZp434Gl 18), mRNA 


ATA/f n^99£s 

INIYI UjZrZOJ 


u nrnn C r, n i Pr in "h\mofViP'tiVn1 -nrrtt^in FiT^T F < Zt^4^4T\I1 97 rni^'F7'Ti434N1 97^ mRNA 

riUIxxO bdpiCIlo IiypUUlCUlL/d.1 prULClll iviVr Z^yHrJ 1Z / ^i/JVrZjpH-J*-HN IZ, / J, lIxXVlN-rV 


INxVl U3ZZOZ 


iiorno s api ens nypo me uo di proxem j_/isjr zjpH o ^tiNUjj ^uivr z^p'+ ^ *+in u j d j , irixviN r\. 


XTA/T 0.^99 7 
1N1V1_\JJ>Z^ J / 


U nrnn canipnc 'h^mrvtViP'ti r»^l Tirntfin Ffl^F'7r>4'^4N94'^S ^^T^'F7^r»Zl'^41SI94' : ^ i ^^ 

xxUino cxipiciio xiypuuicLiC'd.i piuieiii ui\~r z J p'+-?*+iNZ'+ o j ^x^x\j7Zjp*+j*+iNz, i T^^>^, 
mRNA 




ll nrnr . QQm'pnc ViA/nnfViF'tir'al nrotein Fj"K"F'7r»4'^4T^'94^ S rTi"K'F7 r r*4^4T<r94^ S^ 

XlUlllO bctpiCIlb IiypUUxCLxOax prUlClll x^xVJTZjpH-O'+xVZ^H-O^ ^JSXZjpH-jHxVZHj J^/, 

mRNA 

iXxX.VJLN.rx 


NM 032255 

1 > XVX v J^ii^J J 


Homo «anipn<? Tivnothetiral nrotein F)lv'FZn434T1 Q30 rF)T<CF7n434Tl 930 i mRNA 

X XWXllvJ OCLJpXCXlO Xljy JJvJ LllV^ LlV^di ^JXVJUtXXX X-/XN-X Z_/|J 1 T'«J fc TXX J7 J V/ ^X^lVl Zjp'TJ'rXly JU lllXVLNix 


NM 032254 

X > ±VX \J«J^^^*-r 


Homo «?anienq hvnotrtetiral nrotein F)l<rF7n434Fl 49 rF>K"F7n434Fl 49 i mRNA 

X. XWXX1VJ OCXjJXCXlO XXyjJU LIXCLXL/CXX jJX W LCXXX X/i\X ZjJJ'tJ'tX Xt^ ^L/XVX ZjJJ fc T^*-TX X'-T^ijy X1XXVX >XX. 


NM 039947 


Homo QaniPtiQ Vivnotnetip^l nrotein T^1^"F7n434F0S 1 Q n~YK'F7n434F0^ 1 9 • 

xXVJllHJ baUlCllo Xiy IJVJ L11C LlvvCil jJX \J LC-XXX 1/XvT £xU 1 T Jtliv J X J7 ^X/X\X Z-i^J'-r J*tJ_/V/^ x.Zs 

mRNA 


TSTM 032242 

XNXVX V/JZ<i<T^Z* 


Homo saniens hvnothetical nrotein DKF7n564 A 1 76 fT)KF7n564Al 76^ mRNA 

X XVJ111U DCXL/XVv'XXO XX_y J-fW l/XXwLXv'CXX LyXVJL^/XXX XylVX /L-jyJ-~J vjT^XX X / W ^XyXVl Z_/kJ«_' W~xX X / \J J } X X XX VX 'I XX 


NM 032238 


Homo saniens hvnotlietical nrotein FT T23416 fFT T23416i mRNA 

X 1VJ111U iJtXLJXV^XlO XX^y jJVJ LXXX^LX^/CXX lyXV/L^XXX X XjJZ<J*T1\J yX J — i J—t ~J i X \wf ^ j 111XV1 lix 


NM 032235 


Homo saniens hvnothetical nrotein FT T231 38 fFT T231 38 1 mRNA 

X X W X X 1VJ OCXL/X^/XXO XX y VJVJ LXXC/ LXVvCIX LyXWLV/llX X X^wf ^ -J X w.' O IX J xJ _J X w> O / j X X XX VX > n. 


NM 032234 


Homo sapiens hypothetical protein FLJ23059 (FLJ23059), mRNA 


NM 032233 

xNxVX \J J^Z*-J 


Homo <2anien<3 nvnothetieal nrotein FT T93097 fFT T93097i mRNA 


NM 032229 


Homo cflnipns hvnothetieal nrotein FT T99774 fFT T99774 1 mRNA 

XxUlXXLJ odj_IXVvXl& Lly ^JVi LiXWLl wCU |JX^Fl,tiXXX X XvJZ<Z< / / ^X i—itJJLtjLii l'~T)) 1 X XXVX > A 


NM 032221 

xNXYX \J^)jL,^,JJ ± 


Homo <;jmienq hvnothetiral nrotein FT T9936Q TFT T9936Q i mRNA 

XXVJXXX^J SCllJXClXo \.\.y IJVJLXXdXVyCXX ^JlvJLt^XlX X X;JZ<Z>JUy ^X X-tJ J 2 1 X IX V_L > ix 


NM 032213 

xNXYX V/^^^*X^l 


Homo saniens hvnothetiral nrotein FT T91 Q77 fFT T91 Q77i mRNA 

XX\JXXXV-I adL/Xt'Xlo lx_y [JVJ LXXCLXV^ClX JJ1 L^XXX X ^ 17 / / y^X XjJ^XJ? 1 I 1 X 1XVL > / x 


NM_032212 


Homo sapiens similar to DNA-directed RNA polymerase I (135 kDa) (Rpol-2), 
mRNA 


NM 032207 


Homo sapiens hypothetical protein FLJ21742 (FLJ21742), mRNA 


NM 032205 


Homo sapiens hypothetical protein FLJ21615 (FLJ21615), mRNA 


NM 032196 


Homo sapiens hypothetical protein KIAA1259 (KIAA1259), mRNA 


NM 032192 


Homo sapiens hypothetical protein FLJ20940 (FLJ20940), mRNA 
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NM 032191 


Homo sapiens hypothetical protein FLJ14326 (FLJ14326), mRNA 


NM 032187 


Homo sapiens hypothetical protein FLJ14026 (FLJ14026), mRNA 


NM 032186 


Homo sapiens hypothetical protein FLJ13964 (FLJ13964) ? mRNA 


NM 032181 


Homo sapiens hypothetical protein FLJ13391 (FLJ13391), mRNA 


NM 032179 


Homo sapiens hypothetical protein FLJ20542 (FLJ20542), mRNA 


NM 032178 


Homo sapiens hypothetical protein FLJ13291 (FLJ13291), mRNA 


NM 032175 


Homo sapiens hypothetical protein FLJ12787 (FLJ12787), mRNA 


NM 032174 


Homo sapiens hypothetical protein FLJ12770 (FLJ12770), mRNA 


NM 032169 


Homo sapiens hypothetical protein FLJ12592 (FLJ12592), mRNA 


NM 032164 


Homo sapiens hypothetical protein FLJ12298 (FLJ12298), mRNA 


NM 032162 

X > J- VJL \J X—i X \J J-s 


Homo saniens hvoothetical t>rotein FLJ1 1952 CFLJ1 1952V mRNA 


NM_032155 


Homo sapiens hypothetical protein DKFZp547I094 (DKFZp547I094) 3 mRNA 


X N 1YX V JZ^ JL ^ 


Homo saniens PR ATvT-1 nrotein H^RAM-l i mRNA 


NM 032149 


Homo sapiens hypothetical protein DKFZp434G072 (DKFZP434G072), mRNA 


xnvr o^9 1A7 

lNXYJL vjZIt/ 


Homo ^aniens hvnothetical nrotein DKF7n434D0127 H3KF7P434D0 1 27 1 

XXVJ111U odlJlCXlo xly JJvJ LllCXlCdl JL/1 VJ IV^lll JL^xVJ. Z_>^j*t'^/Tju'V/ / ^JLylvl /—iX_ ~T^f~T±_s\j x / ^ ? 

mRNA 


NM_032146 


Homo sapiens hypothetical protein DKFZp434Ll 123 similar to mouse Arl6 
(DKFZP434L1 123 # mRNA 

^JL-'JLVJL jf—iX. TJ^IjI iXiJ J $ X X JUL VJL l XX, 


NM_032143 


Homo sapiens hypothetical protein DKFZp434B1727 (DKFZP434B1727), 
mRNA 

111XV1 > JTX, 


NM 032142 


Homo sapiens hypothetical protein FLJ10352 (FLJ10352), mRNA 


Tsnvr 0^7141 

1N1VX ujiltl 


Homo saniens hvnofhefiral nrotein DKF7n434Kl 421 fDKF7P434K1421 i 
mRNA 


"Nnvr 0^2140 


Homo ^aniens hvnothetical nrotein DKF7r>434 A 1 3 1 9 fDKFZP434A1319 , > 
mRNA 


"MM 03?*nS 
1> 1VJL iJJ 


Homo <?anien«s hvnothetical nrotein DKF7n434F1017 fDKFZP434F1017") 

XXVJ111VJ OdUlL/llj XXy \jyj\,XX\sl,x\sCH. UJx VJ Hwlll X/lVl Z—ij^JT^JTX. X\J X I X?\^X / V TJT1 X\J X I 

mRNA 


NM_032134 


Homo sapiens hypothetical protein DKFZp434P0316 (DKFZP434P0316), 
mRNA 


"NnVT 039131 

X^JXVJ. \J ~) LmJ 1 


Homo saniens hvnothetical nrotein DKFZn434P0714 <DKFZP434P0714 > i 
mRNA 


NM 032130 

X>XVJ. JU 


Homo <?anien<? hvnothetical nrotein DKFZn434J0 1 13 (^DKFZP434J0 113^ mRNA 

11U111U Ofci^l^llO *~Xy yJ\J L11W LlWdl pi vlvXXX 1/lvl /-/p~J I J \J X X *J \XS Xr%-X. I—iX ~*J VJ X X~J J j JLJLJJLNJ. > JTX. 


"isnvr 032129 

J. N XYX \J ~J J-s XUZ7 


Homo saniens hvnothetical nrotein DKFZn434H2010 fDKFZP434H2010 > ) 
mRNA 


NM 032128 

X N XYX \J -J j-j lil/O 


Homo saniens hvnothetical nrotein DKFZn566Ml 14 CDKFZP566M1 14") mRNA 


NM_032127 


Homo sapiens hypothetical protein DKFZp566M1046 (DKFZP566M1046), 
mRNA 

111XV± > I\, 


NM 032126 


Homo sapiens hypothetical protein DKFZp564J047 (DKFZP564J047), mRNA 


"Nnvr o^2 174 


Homo saniens Iwnothetiral nrotein DKFZi .S64D1 378 (DKF7P5 64D 1 378 j 

XxUlllVJ odL/lCllo lly IJvJ Lilt- lxs^cLx LJlUlvill Z^JJ— ' Wriv 1 / <_> ^j_vxvjl Z_/X »J LCrX/ 1 ~J / 

mRNA 

llllN.1 > -£i_ 


NM_032121 


Homo sapiens hypothetical protein DKFZp564K142 similar to implantation- 
adsorifltpH nrotein fDT<TF7nS64TC 1 42^ mRNA 

ao&Uviai^u. jjiwlwiii ^x/ivi jl^iLJ^j vjt , i\.i , tx< iiixx_l > ^ v 


TSTM 0^2118 

X N J. VJL 1 O 


Homo saniens hvnothetical nrotein FT.T12953 similar to IVlus musculus D3Mm3e 
CFLJ129531 mRNA 


NM 032117 


Homo sapiens GAJ protein (GAJ), mRNA 


NM 032116 


Homo saniens hvnothetical nrotein lVTGC2599 similar to katanin n60 subunit A 1 
2599 (MGC2599), mRNA 


NM 032112 


Homo sapiens mitochondrial ribosomal protein L43 (MRPL43), mRNA 


NM 020898 


Homo sapiens KIAA1536 protein (KIAA1536), mRNA 


NM 020726 


Homo sapiens neurolysin (metallopeptidase M3 family) (NLN), mRNA 


NM 020707 


Homo sapiens KIAA1 173 protein (KIAA1 173), mRNA 


NM 018670 


Homo sapiens hypothetical protein (IR1899308), mRNA 
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NM 018185 

X^JXVX UIOJOJ 


Homo <?anienq hvnotliencal nroteiri FT T1 1301 ("FLJ1130D mRNA 

X X W 1 1 1 W jCI|J1^11j ll_y JJU lliv 11 wui [JlULLlll X J— /J X X«XWX ^X X-/J X Ai-»vX / j X X XX VX > Xx 


mm 018064 

X > XVX v 1 Uv W" 


Homo saniens hvDothetical nrotein FLJ10342 (TLJ10342") mRNA 


NM 017607 

X^XVX v X / WW / 


Homo saniens "nrotein nhosnTiatase 1 reffulatorv f inhibitor! suhnnit 1 2d 

XXWXXXW OCAL/XVvXXO L/XV/lVlll L/llvOUllUlUOv X ^ IVgUlUkvlJ \ IJllllll/AI'VA ^ uUUUilll XX* 

(TPP1R12Q mRNA 


NM 015645 


Homo sapiens DKFZP586B0621 protein (CTRP5), mRNA 


NM 015528 


Homo sapiens DKFZP566H073 protein (DKFZP566H073) mRNA 


NM 015512 

ill li. \J X ±J *J X J-^ 


Homo saniens DKFZP434A236 protein (DKFZP43 4 A2 36) mRNA 

xxwxxxw juuivlio J_^.i- v .i. z— /jl. r i x x^jv wxwi»wxxx ix-^x^x z_/x r rx i^k/u n xxxxvi ii x 


NM 015426 

X t XVX \J X ~J T.^ W 


Homo saniens DKFZP434C245 nrotein CDKFZP434C245") mRNA 

xxwxxxw oci L^'iwiio x/xvx z_jX i ~ v^^"^ pxvjivixx ^x/xvx J— iX- tjtv^j y j xxxxviin 


NM 015292 

x^txvx v/ x w/^<y^ 


Homo saniens KIAA0747 nrotein fKIAA0747 > ) mRNA 

xxwxxxw ocxux vxxo ivxrxx xv / r / pxuivxxx ixvxt xx xw / r / f j xxxxvxii x 


NM 015236 


Homo saniens KIAA0768 nrotein fLEC3^ mRNA 

XXWXXXW OUL/XvXXO XvXl XX XW / \J\J WX WLwXXX \ XJX/V»/ /j XXiXVX l X X 


NM 015196 


Homo sapiens K1AA0922 protein (KIAA0922), mRNA 


NM 0151 1^ 

X N XVX W X ~J X 1Z> 


Homo saniens KTAA0807 nrotein TMAST205 > ) mRNA 

XXWXXlW OClLyXWXlO XVJXlXXV UV / LXLWIW111 ^lVXr\L> X X<V J XXIXVX > XX 


NM 015070 

X N XVX \J X ~J \J I \J 


Homo saniens KTA A0851 nrotein fKTAA0851^ mRNA 

11U111U odwXWllO x\Xrxn.vOJJ UlUlvlll ^xvxrxTxu Ww'^J ) 5 X X IX VX > xx 


NM 039108 

X N XVX \J -J *J w o 


Homo saniens hvnofhetical nrotein MGC41 89 HVTGC41 89^ mRNA 

XXWXXXW OdjL/XWXXO XI WW LXXw IXvCll WXWLWXXX XVXVJVTXUy \^XVX VJ V,' I X U/yj X X XX VX > XX 


NM 004801 


Homo sapiens neurexin 1 (NRXN1), mRNA 


NM 001991 

IN xVx \j w 1 1 


T-ToTnr* coni p±y\ c r*?i 1 r*ii inn /r*ci Imr^Hi 1 1 in -H f*r\F k ~r\ r\ F*~r\f T\vftfF*i~r\ Vi'nacp (C^c\\A Vin n Tl 

XXwxxXU odLJlt-lliz) wdlwlLxlli/ V^clllxliJvXU.xxll _ w.w^Jwlxw.wllL JJXwXC/lxi XVl 11 Clot/ v v^a.XVX x\J.llclow^ XX 

Helta fPAMK^n^ m"RNA 

U-ClLd ^ v_/X VlVXxvZ«X_^ J j lllXNJLN xx 


NM 015908 
xnxvjl yj x w' w o 


Homo <5anien«; KTA A0874 nrotein fRCTA A0874^ m"RNA 

X XWlllW OCX LJlt/lxo xvlTlAuO / "-T L*l W LWllx ^xvxxixxvO / »\/ 5 111XVX > xx 


"MM 019041 

1 > 1VX UJZiWtJ 


T—Trvmo cjmipns: T-iT^r^ A 1 -intf^ra rtincr Tirntein 1 rT^T?TP1"i ml^N^A 

X XWllXW OCxLJlWXlO XJlVVyiX. 1 — 111 LWl Civ LlXlX^ ^11 KJ l-Clll X ^XJXVXX X J j lllXVX N X^X 


NM 019040 

X>I1VX UJZ(UTU 


Homo <?anien<? Vivnothetiral nrotein Dlv'F7n564Tv'0199 ^DK'F7PS641v"0199 > i 

X XWlllvJ OCXlJl Vila llj/ M v Lllv LI vCtl LJ1 \J Lvlil L/lvl ZjU J UtlW JXiXi IX/1\X Z_rX JUtxxvJ^Z( y } 

mRNA 


NM 032037 

X^IXVX \J $ 


Homo saniens serin e/tnreonine nrotein Icinase SSXTC fSSHTFO mRNA 

XXWXXXW uUUXVXXO uvX XXXv/ XXXX VUXXXXXv UXvlvXXX XVXXXUOV L/L> XXV 1 UL> XXV^j XXXXVX 11 X 


NM 032033 


Homo saniens FKSG43 (TKSG43") mRNA 

xxwxxxw uuuxvxxu x xv n^j r-j \ x xvu r ij xxxxvx n x 


NM 032032 

X^tXYX \J 4L*\J ~J 


Homo saniens FKSG42 (TKSG42", mRNA 


NM 032031 


Homo sapiens FKSG17 CFKSG17") mRNA 

XXvllXv LjLlLrlVilkj X XVkJVJ X / IX XXUVJ X / lxli.Vl li i. 


NM 032029 

X^tXVX V *J £*\J 4-1 s 


Homo saniens FKSG87 nrotein fFKSG87 > i mRNA 

XXWXXXW OCXJL/XVXXO X XVUvJU / WXWl/VXXX tX XvUVJU / J } XXXXVX X 


NM 032026 


Homo saniens CDA1 1 nrotein fCDAl D mRNA 


NM 019094 

X>XVX \J^J^\JZ*—r 


Homo «;anien<? CDA01 7 nrotein fCT)A01 7^ mRNA 

XXW111W OCXIXXvXXO vXTlUl / UlULt/lli ^ vyX_yxvv/ X / / ^ X X XX VX > XX 


NM 019091 

X>XVX v ~J 2-i\J Li 


Homo saniens AD017 nrotein TAD017^ mRNA 

XXW11XW OCXUlvllQ XXL/V J / piVJlvlll ^iXL/ V / lj IxXxNXlXX 


NM 032022 


Homo saniens ADO 16 nrotein ( AF)016^ mRNA 

xxwxxxw utxiyxwxxo rixxv/ju uxuivxxx ^irLxyv/^'v/ xxxxvxix i 


NM 031956 


Homo sapiens NYD-SP14 protein (NYD-SP14), mRNA 


NM 031954 


Homo saniens MlSTP028 nrotein rMLSTP028 , i mRNA 

XXWXXXW OiXpXvlXO XVXU XX WX/W UXUlvXXX \ X VX L_J XX \J V_J J j XXIXVX 1XX 


NM 031953 

J- N XVX W«J i. ~J ~J 


Homo saniens M L STP041 nrotein rMSTP041^ mRNA 

XXWX11W OCXLyX vXXO XVX LJ XX \Jm~' UXV/lvllX \ XVX LJ XX V i — ' Ij X X XX VX > XX 


NM 031936 


Homo ^anien^ G nrotein -coi ml ed reeentor 61 rGPTv61 i mRNA 

XXWXXXW OCXL/XvXXO VJ L/X W LvXXX vuUUXvU xvvvylul WX yVJX XVW X J j X X XX VX > XX 


NM 011914 

X ^1 XVX U J ly J *T 


T-Tomo <2PTiipiiQ T? AR14 memlipr A SI nnrncrprip familv (TZ ATll4^i mT?7\TA 

XXvJlllw OClLJlvllo xxxxxxJT'j lllvvlxlWWX XVxxLJ Wll vwg vll v Xdlllllj' ^XX_txJL> -J *ry , 1 1 1XVX > X!x 


NM 011911 

X^IXVX \J *J L ^ *J *J 


TTomo cp'niPTiQ Ax/mcrlecQ-rv/r^e AyTA/rnrX/ itxt^crri^fion citf* "FaTnilv/ mpmlipr 8 A 

XXWillW OCljJlvllO WlllgJlvvOD "Ljflyv,/ XVXXVX X V 111 Iv^l <X L1W11 olLW Idillllj' , lllvlllL'vl Oxx 

rWNT8A^ tran^rrint variant 1 mRNA 

v V V X> X iJJrVJ $ LlCXllOvl YcllltXllL X ? X 1 XXVI > XX 


NM 011912 

X N XVX \J ~j 17J^ 


Homo QanipriQ fpcfi c fran<3erint Y 14 (TTVI Ai mT?NA 


NM 031931 


Homo sapiens testis transcript Y 13 (TTY13), mRNA 


NM 031910 

X ^) XVX UJ 1 7 JU 


Homo QnnienQ fpctic tran<2Pn'nt V 1 9 fTTY1 9^ mT?NA 

XXvJlllw ocxLJlWllo Iwollo LXCllloWlljJL X IZi ^1 1 1 lZ>j ; lllXVl >xx 


NM 031929 


TTomo <5pnienQ te^tic; tran<3erint "V 1 1 (' 1 " 1 <r V 1 1^ m*RN^A 

11U111U OCXjJlvliO IvOLlO LI CLllOvl 1 yj L X 11^11111^ 1 1 IX VX > XX 


NM 031927 

X ~ XVX v _/ X X-t I 


TTomo Qnnipnsi fpcf i c +Tan<?print Q (' 1 " 1 Q^i mRNA 

X XwXllW ocxJJlvllo LCoLlo LI CillO vl 1 kX L X Z/ ^1 1 1 lliXVX>( XX 


NM 031926 


Homo saniens testis transerint Y" 7 ^TTY7 1 mRNA 

XXW111W OtxWlVvlXO LvOLXO LX CtXXO vX L^J L X /yXXX/y 3 11XLVX > XX 


NM_031925 


Homo sapiens transmembrane protein induced by tumor necrosis factor alpha 
fTMPrn mRNA 

1 X XVXX XX 1 5 XXXXVX >l XX 


NM 031924 

X > XVX \J^J X 


TTomo c^tiiPTic f^Hial ctxo1c"p irroi'pi'n 1 ^RSIRI^ mR"KTA 
iiuiiiu ociuiciio lcxixicxi atywivw ^ji vj lciii j ^ivui j J ; 1 1 xx vx n xx 


NM 031917 


Homo sapiens angiopoietin-related protein 5 (xARP5), mRNA 


NM 031948 


Homo sapiens marapsin (MPN), mRNA 


NM_031908 


Homo sapiens complement-clq tumor necrosis factor-related protein 2 (CTRP2), 
mRNA 


NM 031905 


Homo sapiens hypothetical protein MGC3195 (MGC3195), mRNA 


NM 031889 


Homo sapiens enamelin (ENx\M), mRNA 
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NM 09944.7 


Unmn <3£tnipnQ trYnrn<3ompraQP-rp1atpH fimntion nrotein 4-2 fTR F4-9 i mRNA 

XXUlilvJ odLJldlo LUpUloUlllCl dot/ 1 \ji.<X Lv>Vl ILXllt/LlVJ'lX piUlVlll » ^ JL JLVJL ~ -"/J JLJ-AX^-J- ^ xi- 


1N1V1 UJIH-OJ 


TTnino <?flriieriQ crlntamate rich WD reneat nrotein GRWD (GR"WT)i mRNA 

X 1VJ1 JXVj 1 OiipiVliO gILlldllldll.' llVl! ¥Y X/ 1 \^yj\^Cl L piUlV/Ill VJX.X.YY J--* ^VJIN. V V IS J j AJ-tLVi^lI L 


NM 031484 

X^IVX \J ~J ItO'T 


Homo saniens hvnothetical nrotein MGC4415 fMGC4415 i niRNA 


NM 031479 


Homo sapiens hypothetical protein MGC4638 (MGC4638), mRNA 


nm 031474 

iNxVl Uj / H 


Homo sanipns hvnothptiral nrotpin F)l<CF7n761 Gl 91 3 fDTCF7P761 Gl 91 3 i 
mRNA 

llXXVX > n 


NM 031466 


Homo saniens KIAA1882 nrotein (MGC4737") mRNA 

XXyj>111U OCljJlV^llO XxXTXiX X U JJlV/Lvlll y^XVJLVJV^^/ / J , XlXXVXlX X 


NM 031465 


Homo ssmipns hvnothptipfll nrotpin MGn 3904 fMGC1 3904 1 mRNA 


NM 031464 

xNxVX vjI'tUt' 


Hrvmo Qfir^i'pnQ VivriotViptiVn! "nrotpin TVTGr^l 1 987 similar to Tihosomal nrofpm 

XXVJlllvJ Odpit/llO AA J UulUvUvul L7X Vy L^lll XVXVJV^X 1Z>U / OXxXXXXdX Lv X 1 L.' UOU1 JLltll LJ1 V_/CV^111 VJ \J 

kinase fMGC 11287, mRNA 

XvXXXCXOW ^IVXvJ X X J—i 1 J 2 111LV1 1. 


NM 031459 

x > xvx \y njy 


Homo saniens sestrin 2 fSES2i niRNA 


NM 031455 

X >XVX \J ~J X " «-' 


Homo saniens hvnothetical nrotein DKFZn761F241 f DKFZP76 1F24 1 1 mRNA 


NM 031453 


Homo sapiens hypothetical protein MGC1 1034 (MGC1 1034), mRNA 


NM 031452 


Homo sapiens hypothetical protein MGC2560 (MGC2560), mRNA 


NM 031449 

X>XVX \J *J 1 I I S 


Homo saniens KIAA1886 nrotein CDKFZP761I2123^ mRNA 


NM 031447 


Homo saniens hvnothetical nrotein MGC13033 rMGC13033) mRNA 

A Xv/lllW OCi L/lvllu Ax. V L/ L11V tlVUl X \_/ twill 1T1VJ Xw' X v IIYIVJ x V/ — ^ f a 111LV1 1 X X. 


NM 031446 


Horn o sani en s h vnotheti cal nrotein PNAS - 1 3 1 f PNAS - 1 3 1 1 mRNA 

XXvJXXiAJ iDdJJlwXXO XXJ' LXXV* UXWdX |Ji U Ivlil X llXJiU X .J X X^jtVkJ X — ' X y ^ llilvl > -£ X. 


NM 031437 

x > xvx \j it^j / 


Homo saniens hvnothetical nrotein MGC10823 CMGC10823 1 mRNA 

XXv'lllv OtlUlvlliJ 11V UvtllvtlvUl L/l V/ tvlll ITJLVJ v/ 1 v \ X"1\J V 1 / 2 111XVL il X 


NM 031436 


Homo sapiens hypothetical protein MGC10612 (MGC10612), mRNA 


NM 031435 


T-Tomrk cnnipnQ Vivnofhpfiral nrotpin DTCFZr»S64T0499 (T)K F 7P S 64T049 9 ^ mRNA 


NM 031430 


Homo sapiens rab interacting lysosomal protein (RILP), mRNA 




Hr\mo cnnipnc ViAmntViptipal T>rntpin MGP1 0S1 9 ^UHP 1 081 9^ mRNA 


NM 031493 


T-Trkmn canipn<3 "h^motliPtiVal Tirofpin NTTF9T? n\TT TF9R^ mRNA 

XXLlllHJ odJJICllo liy JJULllCLlt/dl jJUJlC/lll 1>U1 X^XV ylN UI Z^Xvl, 11X1VXN IX 


>JA/f 03 1 49 1 
l>±Vx Uj 1 H-Zr 1 


U nnin canipnc Vi\mnthpfipa1 -nrotpin F)l<rF7r»4^4H01 1 S TF)TCF7P4^4H0 1 1 

XXUinO ocipiCIlCj IiypULilCUlL/dl piULClll X^XN^Z-(jJ t TJ t TXXV/l XnJ ^X^XVX /-ii. t tJ'-rllu 1 ±~JJ, 

mRNA 

llxXVlNxv 


NM_031412 


Homo sapiens GABA(A) receptor-associated protein like 1 (GABARAPL1), 
mRNA 


NM 004637 


Homo sapiens RAB7, member RAS oncogene family (RAB7), mRNA 


"MAvf 03 19 83 


XXDIIIU odpiCIlo XXlVX vj - U U A LI clllo^l ip LHJ11 XdC-LUl X J ^IV^r vj, llxxVl Nxx. 


XTM" 031307 


Unmn Qcmipnc Vivnntriptir'nl -nrnteirj FTT < sG^9 ^FT<T ^0^9 i mT?NA 

XXUIIlvJ OdpiCIlo IiypUtllCLlL'dl piVJLClll IxvijU Jii ^IxVuVJ JZ/ ^, IlllVX > JX 


NM 031305 

xNxvX UjlJUJ 


Hnmo Q^nipriQ r»w>othpfipnl nrotpin DKF7nS64T3 1 169 ^F)KF7PS64R1 1 69^ 

mRNA 


NM 031301 


Homo <2nnipnc: riAmotnptipal nrotpin DKF7nS64F)0379 n~)K"F7PS 64^0379^1 

XXUlxlAJ csdUlCllo Liy JJULllt/LlL/dl LJI \J LC111 X/ivl Z_(LJ^' U'TX/UJ / Z< ^X/1\X <t_<X ^\J* - rX>'V/J / 

mRNA 


NM 031298 

1N1VX V7 J lAy o 


Homo saniens hvnothetical nrotein MGC2963 TMGC2963 i mRNA 


NM 031293 

1N1VX WJ1Z<7J 


Homo ^anipns hvnothptical nrotein DKF7n434Gl31 rDKFZP434G131 i mRNA 

XXvJlllW OdL^lC/llo 11^ LJUtllt'Ulv'dl LJ1 \J LV^lll X/1V1 Z-fjjTJ"TVJ 1J i ^X-/X^-L XjI TJT^J X ^ X y 5 XXXXXX > Xx. 


NM_031292 


Homo sapiens hypothetical protein DKFZp434G1415 (DKFZP434G1415), 
mRNA 

111X VI > A 


NM 0319RR 

INlYX UjlZOO 


Homo smnipnc P AP-1 HinHincr nrotpin mT?7\TA 
xx^Jiixu odjjicilo 1/1X1 UlllVllll^ yJl yJ Ut/JLii. ^1 rxi rx" i /, iixivxN xx. 


NM 031984 

INlVX V/J 1x*0*t 


Homo «?am>n«? hvnothetical nrotein DKF7n434Rl 95 fDKF7P434B195 i mRNA 

X X \J 1 1 1\J odJJlt^llo ll_y ^JVJ Lllt'Ll^'dl |JX*JLv/lll JL/xVl /—i\J^~J "XJ L ^X/lVl Z_/X ™ ™XJ X >^ y ^ X1XXVX > ^ X 


NM 030Q72 

xNxVX UJU7 / 


Homo qnnipnQ hvnothptiral nrotpin MGC53R4 TMGC53S4^ mRNA 

11U111U OdjJit'llo lljr LJU Lllt/LlV^dl jJl \J tt^lll 1VXVJ \~/^J ~J OT ^IVIVJ ^ J J C)*T ^ j X 1 IX VX > XX 


NM 030901 

xnivx \j o\j y\J x 


Homo <5anipnQ olfaptorv rpcxpntor familv 7 suhfamilv A mpmhpr 17 fOR7A17j 

X XV^XIXVV OClUlvllO v/llUvlUl Y 1 vvv U ^ XClXXXXXJr / j Od-L/XCXXXXXXjr XLj 11JLVX11L/ VJ. X / ^Vlv/ 1. X X / 

mRNA 


NM 017990 

x > xvx v/ jl 1 y -S 


Homo saniens hvnothetical nrotein FLJ10079 TFLJ10079 1 mRNA 


NM 031919 

I^JIVX V/ J X ^ X ^ 


Homo saniens hvnothetical nrotein MGC12904 (MGC129041 mRNA 

XXUlllv OCI|X1\-<X1l5 XXjr IvVJ LXX^/ LX^/dl ^Ji. U LV-/11X 1YXvJV-/1a</v^ ^ItXVJ v^iz<y 11JULVJL>Xx 


NM 031218 

1 > XVX V J i^iu 


Homo saniens hvnothetical nrotein FLJ12488 CFLJ12488 1 mRNA 


NM 031214 


Homo sapiens hypothetical protein AF31 1304 (AF31 1304), mRNA 


NM 031210 


Homo sapiens hypothetical protein DC50 (DC50), mRNA 


NM 031207 


Homo sapiens hypothetical protein HT036 (HT036), mRNA 


NM 007013 


Homo sapiens WW domain-containing protein 1 (WWP1), mRNA 


NM 030897 


Homo sapiens hypothetical protein FLJ21617 (FLJ21617), mRNA 


NM 030978 


Homo sapiens hypothetical protein similar to actin related protein 2/3 complex. 
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<*iirmnit 5 (MGC 1 3038"l mRNA 

OL4.lsLU.UL l *J ^J.Vl\Jv/J v JO J j lllXvXNxx 


NM 030971 


mRNA 


NM 030965 

x^ixyx w vy y u J 


Homo ^atiiftn 5 ? QimilaT* fa QialA/ltrancff^rQCf* 1 ( ( Ql _ nVin_T\T-cir > F'f~\/1rif i ii-rc»ri'iiVi^r1 0 
i-j.vjii.ivj ocipiLviio oiiiiiia.1 wj blctiyiLIa.llolCIa.oC / ^^aipila-lN aV^CLyillCUld.llllllyi Z* i O' m 

hetacralactosvl-l 3^-N-anptvl aalariYwarmmdp alrVha-9 f\ - <s i a K/I tra -n c -f^r a c^i "R 
uv.' Lcvi^d-icAw Lv/ujf x x x > a^LvLyi gaiaLv iAJoaJ.iiiiiiu.lv al|Jlla z»jLj~oiaij(' ill allolCl aoC 1 Jj/ 

(MGC3 184), mRNA 


NM 030960 


Horno saniens snerm acrn^nme as^oHatpH 1 (SPACA1 i mRNA 


NM 030958 


Homo saniens organic anion ■ran^nortpr "nolvnpntiHp-rplatpH nrnfpin A 

J.J.U1UU OUL/Iviiij KJL £^ClXlXvy CXXXXvXll U 0tlO U vl Ivl pVJl V L/C'p L1LJLC 1 t/lCXLt/vl LIlULClll *T 

(OATPRP4), mRNA 


NM 030952 


Homo sapiens hvpothetical protein DKFZn4 3 4 JO 3 7 (DKFZP434T037 1 mRNA 


NMJJ30940 


Homo sapiens hypothetical protein MGC4276 similar to CG8198 (MGC4276), 
mRNA 


NM 030937 


Homo sapiens hypothetical protein hCLA-iso (HCLA-ISO), mRNA 


NM 030929 


Homo sapiens hvnothetical protein FKSG28 (FKSG28 1 mRNA 


NM 030921 


Homo sapiens hvpothetical protein DC42 (DC42 1 mRNA 


NM_030917 


Homo sapiens hvpothetical protein DKFZp586K071 7 (DKF7PSR6K07 1 7"i 
mRNA 


NM 030915 


Homo sapiens hypothetical protein DKFZp566T091 (DKF7P566T091 i mRNA 


NM 030914 


Homo sapiens hvpothetical protein MGC2668 (MGC2668 1 mRNA 


NM 030907 


Homo sapiens hypothetical protein MGC 10731 (MGC 10731), mRNA 


NM 030895 


Homo sapiens hypothetical protein FLJ14129 (FLJ 14129), mRNA 


NM 030891 


Homo sapiens leucine-rich repeat-containing 3 (LRRC3), mRNA 


NM 030755 


Homo sapiens thioredoxin domain-containincr (T^CNTjf^i mRNA 

ilV/lllW oupiuiio 1111VJ1 VU.VJAU1 U-CllXd-lXX vUll LClllllllg ^ 1/\.1M/Lv 1 1 1 IN. 1 > XX. 


NM 030819 


Homo sapiens hvnothetical nrotein MGC1 1335 f!VTGP1 1 ^^5^ mRNA 

J- iviiiv 0c4.pxwj.xw7 1 1 j |J u ill v 11 v ui pX W Lvlll l¥l\Jv/ 1 1 J J J yXVXVJ Vw^ 1 1 J J J } j 1 1 1 1 v 1 >j / % 


NMJ330814 


Homo sapiens hvnothetical protein GT 01 7 (CrT 01 ?^ mRNA 

xxviuv kjujjiviiu v r JJ1 v lvlll vjx iv 1 a ^vJXjv JLa / ^ iiixvl ixx 


NM 030810 


Homo sapiens hvnothetical nrotein MGG31 7S fTVTGP^17S^ mRNA 

XXV111W OU^/lvllO XX_J' pv/ LXXW VlV/fcl/X piutvlll IVlvJV^./ I/O I^IVJ-VJ V_^«»/ I/O J j 1 1 1 IX 1 N f\ 


NM_030804 


Homo sapiens hvnothetical nrotein DKFZn434F?1 3S (VfiCWVA^AV0 1 
mRNA 


NMJ)30794 


Homo sapiens hypothetical protein FLJ21007 (FLJ21007), mRNA 


NMJ)30759 


Homo sapiens nuclear receptor binding factor-2 fNRRF-9^ mRNA 


NM 030795 


Homo sapiens stathmin-like 4 (STMN4), mRNA 


NM 020909 


Homo sapiens KIAA1548 protein (KIAA1548), mRNA 


NM 018023 


Homo sapiens hvnothetical protein FLJ10201 (FT J1020H mRNA 


NM_023009 


Homo sapiens macrophage mvristovlated alanine-rich C kinase «?nh<?trafp 

x -»-^-' uM-wiviiw iiiwvi v l/iiu i_v in y i io ivy y itiivu. cx 1 14 11111 v.. iivii ivlllCioVw/ o Li o UL d> Lv 

(MACMARCKS), mRNA 


NM 025230 


Homo sapiens hypthetical protein PR02389 (PR02389), mRNA 


NM 025222 


Homo sapiens hvnothetical protein PRO2730 (PR 02730^ mRNA 

iiv/uiw ju^iviiu J ^"jui^tiv/ai pi W Lv> JL11 X IvWij / W ^ X 1\Wa< / »JV/ lllXvi Nix 


NM 025170 


Homo sapiens hvnothetical nrotein FT T17987 (FT T199R7 > i mRNA 

11V111U WJC^-pi^llkj 11) p^'LliUHVUl ^lULL-Ul X J— 1 Z< J/ O / ^1 J /J X £j O / 1 J. 1 1\ 1 > XX 


NM 024681 


Homo sapiens hvnothetical nrotein FT T12242 (FT T12?42 > l mRNA 

^- AVAAAV UM.pj.wAa.kj aajt p w wivj n w t*l pi W lvlll X J— /»» 1 X X— /«! X ^Xw~X< J, IX XJL\J. > XX. 


NM 024928 


Homo sapiens hvpothetical nrotein FLJ22559 (FLJ22559 1 mRNA 


NM_0 17578 


Homo sapiens AKAP-bindinff snerm nrotein ronnorin (F)KFZn4^4.T^ 1 999 i 

iiviiiv Dwpivxiu x * J - Vi ivlliu.lli.g, JJJvl XXX pX \J Lt/111 X LyppWX XXX ^X-fXYX ZjptJT'Jj lj 

mRNA 


NM 030642 


Homo sapiens apolipoprotein L, 5 (APOL5), mRNA 


NM 024513 


Homo sapiens FYVE and coiled-coil domain containing 1 (FYCOT* mRNA 


NM 030621 


Homo sapiens helicase-moi (KTAA092R > l mRNA 


NM 030641 


Homo sapiens anoliponrotein T, 6 ( APOT 6^ mRNA 

J-a.vyj.Aivy jw^xvuu y x"^ V/px vy tvlll '5 \J ^XIX V^X— i\Jj^ XXXXX— L > 1. x 


NM 025190 


Homo sapiens KIAA1641 protein (KIAA1641), mRNA 


NM 025040 


Homo sapiens hypothetical protein FLJ21941 (FLJ21941), mRNA 


NM 030613 


Homo sapiens hypothetical protein FLJ21628 (FLJ21628), mRNA 


NM 024820 


Homo sapiens KIAA1608 protein (KIAA1608), mRNA 


NM 018015 


Homo sapiens hypothetical protein FLJ10178 (FLJ10178), mRNA 


NM 024762 


Homo sapiens hypothetical protein FLJ21603 (FLJ21603), mRNA 
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NM 024329 


Homo saniens hvnothetical nrotein MGC4342 CMGC4342") mRNA 

11U111W OC4.Wi.wXAO XX V LJ\J UlwllVHl L'lUlvlll 1Y1VJ T^rf 'X\J V/T^^ ^ j X XXX X-X ^1 X X 


NM 024087 


Homo saniens DKFZP564L0862 nrotein (T>KJ 7 ZP564L0862 > > mRNA 

XXWlllVJ OCXjJltXlO X/XVX /—IX. f ~J l\J O VJXrf jJXuLvllJl \^X-VX^-X Z—IX. U~i-/V KJ\J ^-i J ^ lliXNXljTJL. 


NM 030594 

XNXYX \J \J y^r 


Homo saniens cvtonlasmic nolvadenvlation element binding nrotein fCPEBl ) 

XXUlllv uciuiviiu v y luuiuoiiilv UV1 y nuvii y luuivii vivmviii uiiiuiiig l/jl u twin \ v — /x x-/ is i. #j 

mRNA 


NM 025084 

A ll¥A \/A<v' VU~ 


Homo sapiens hypothetical protein FLJ22795 (FLJ22795), mRNA 


NM 025090 

XNXVX \J Z-i^J \J *S \J 


Homo saniens KIAA1453 nrotein fl<XAA1453) mRNA 


NM 024939 


Homo saniens hypothetical nrotein FLJ2 1918 CFLJ2 1918) mRNA 


NM 024903 


Homo sapiens hypothetical protein FLJ14297 (FLJ14297), mRNA 


NM 024793 


Homo sapiens KLAA0643 protein (KIAA0643), mRNA 


NM 024718 


Homo sapiens hypothetical protein FLJ10101 (FLJ10101), mRNA 


NM 015652 


Homo sapiens DKFZP564P1916 protein (DKFZP5 64P 1916), mRNA 


NM 025189 


Homo sapiens hypothetical protein FLJ13659 (FLJ 13659), mRNA 


NM 025021 


Homo sapiens KLAA0616 protein (KIAA0616), mRNA 


NM 025010 

X^IXYX V/i/JW 1U 


Homo saniens KIAA0795 nrotein (KIAA0795) mRNA 

X1W111U OCXL/XwXXO IViXXT W / ^» •»/ Ul U IVill \ JLVJU X-L X.\J 1 S J , XXXJUVX^IX X 


NM 024R94 


Homo saniens hvoothetical nrotein FLJ14075 CFLJ14075) mRNA 

X XV/lllu OUUlvllO 11 V UU UXw LlvH-X L/XvLwXXX X. J — <*J X T \J 1 *J \ — J 9 XX XJLVX ^1 X*. 


NM 024840 


Homo saniens hvnothetical nrotein FLJ13590 CFLJ13590) mRNA 

XXV11XU OUUlvXXO XX Y U V IXXV IX VUX L/lV/lVXll JL J — J*J X. -S \J \ JL A — J\3 Xw'w'^V//, XXXJLVX1Z V 


NM 022782 


Homo sanipTT? A/T-TiVia iVho^nhonrote/in 9 r\/TPHOSlPH9 i mRNA 

1JLUJ.X1U OdUxwlXO XYX ^JLldijy^ UllUO|Jll\J Lfl \J Lvlll S ^IVXX XXV/UX JLX-X /, XXXJLvX ^1 XX 


NM 017558 

X > X YJL V/ X / ^ O 


Homo saniens hvnothetical nrotein DKFZn434L0850 (DKFZn434L0850) 

xxuxxxu tjCiuiwxio xx y ixxv ix vux uxv/ivxxx i/XYX ajlj~w'~xjv i xv xxx z — / l/ i w' r vy U \J J , 

mRNA 


NM 030580 


Homo saniens hvnothetical nrotein MGC 10520 fMGC 10520) mRNA 


NM 025195 


Homo sapiens phosphoprotein regulated by mitogenic pathways (C8FW), mRNA 


NM 030581 


Homo sapiens hypothetical protein FLJ12270 (FLJ12270), mRNA 


"MM 030^77 

XNXYX I 1 


Homo saniens hvnothetical nrotein MGC 1 ! 0993 fiVTGd 0993) mRNA 

X X vJ JLX1V_J OCXLylV-XlC* 1XY IJyJ tilt/ Llvul UlUlvXXl IVlvJv/lUyy J \^XVXV_J x \J ^/ _s J ^ llXXVl^xV 


NM 030576 

XNXYX uJV/J / \J 


Homo sarvipns livnotViptiral nrotein MGP1 0986 nVTGCM 0986 i mRNA 

XlUlllLI oCt^Jldlo JX_y \J^J Lilt/ LI \^ dl Ljx \J Lt/111 XVX VJ \s XU7UU ^IVlvJ 1U/OU J ^ 1 1 XX^Vl > XX. 


NM 030575 

XNXYX uJ v J 1 yJ 


Homo saniens hvnothetical nrotein MGC10334 TMGC10334) mRNA 

11U111U OCXWlt/llO XXJy \J LIXV^ L1V- 1 CXI UiULUXll 1V1VJ\-/XV J J~ ^XVlvJv/XvJ J~^j X X J_I_ VX > x i. 


NM 030572 

XNXYX UJV/J / jcLi 


Homo saniens hvnothetical nrotein MGC 1 ! 0946 TMGG10946) mRNA 

11U111U DdUXLvllO 11V UVJ Lilt/ Lit/ dl Lll tf Lt/111 lYAVJ 1 \J*s^\J \ X VX VJ V_' \.\JS ^ \J f ^ XXXxMixx 


NM 030571 

1NXYX uJvJ / 1 


Homo saniens hvnothetie.al nrotein A/TCtC^I 0Q24 similar to Nerifl4 AAT\A/-hintiincr 

11U1XXU OdLJlt/llo 11 Y yJ\J Lilt/ Llt/CVl YJLVJ Lt/111 XYJLVJ \s X \J OXXIXllCXI L\J X^lt/tXtl*T V Y YV L/XlXtxlllg 

nrotein 5 (MGC 10924) mRNA 

l/x v tviii iitivj >s> x \y ^ x> r f ^ iiULvi ^ j. x 


NM 030569 


Homo saniens hvnothetical nrotein MGC10848 (MGC10848) mRNA 


NM 030568 


Homo sapiens hypothetical protein MGC10818 (MGC10818), mRNA 


NM 030567 


Homo sapiens hypothetical protein MGC10772 (MGC10772), mRNA 


NM 025164 


Homo sapiens KIAA0999 protein (KIAA0999), mRNA 


NM 025132 


Homo sapiens KIAA1638 protein (KIAA1638), mRNA 


NM 024668 


Homo saniens hvnothetical nrotein FLJ20288 TFLJ20288) mRNA 

X 1U111V/ OClL/XvXXO XXV uvf IXXv IX VUX L/X W IVXXX X J — <i' X-i \J +-i Kj> yj IX J — iJ^/V/^UU Jy 1XXLVX U X 


NM 024547 

X > 1YX \J ^-i^T _/ " / 


Homo saniens KT A A0467 nrotein (KT A A 0467) mRNA 

XXtlllltF OuUXL'XXO XVlilXXV*TU / pXv Lt/111 ^IViiiriUTW / J ? XX XX VI. > XX. 


NM 018418 

X > XVX \J X O™ X vJ 


Homo saniens hvnothetical nrotein THSF)-3 1^ mRNA 

XXf XXltf OCLL/ltXlO xXy IJ\J Lllt> LXvClX UlULvXXl ^XXUly ~> . X 11XXN_L>XX 


NM 025182 

X > XYX \J ^—i-^J X t> j— i 


Homo saniens hvnothetical nrotein FLT1 1560 fFLJl 1560) mRNA 

XXtllll^J OCX It'll O 11 V L/tf Lilt/ Llt>CXl JLIlf Lt^lll X J i*J X X *-J \J\J \X- J—i<J X X. U \J\J J ^ XXXXViiXl. 


NM 025168 


Homo saniens T AP Henoine-rich reneats and PF)Zi and no PDZ nrotein H.ANO) 

X XUXXXU OCX It'll O XjXIX 1 It/ LlWlXlt/ IXvlX It/LSt/ClLo CXXXtX X 1 -' / —i 1 CXX1VX XXVJ X 1—S i—i ^JL \J IVXll y JJXU. i J , 

mRNA 


NM 025081 


Homo sapiens KIAA1305 protein (KIAA1305), mRNA 


NM 024750 


Homo sapiens leucine-rich repeat-containing 2 (LRRC2), mRNA 


NM 025266 

J- i x Y JL \J X- 1 X^ \-/ 


Homo saniens hvnothetical nrotein MGC2780 flVTGC2780) mRNA 


NM 025265 


Homo saniens hvnothetical nrotein MGC2776 (MGC2776) mRNA 

xivxxxv ocxpxvxxo xx v uu ixxv txv/ui ui v/ tvxii irivjv^u / / \j y iix\j v*/ / / nix\x ix x 


NM 025264 


Homo saniens hvnothetical nrotein MGC2454 CMGC2454) mRNA 

XXVJXXXU O LX XvlXO XX V VJ \J Ulv IXVUX UX v l<vUX XYXvJ V^i/~w<~ \XYXVJV_'i<~«/~ / j xxxxvx in 


NM 025247 


Homo saniens hvnothetical nrotein MGC5601 (MGC5601) mRNA 

XXVJXXXVJ LJlXUXvXXO XXV UUlXXvlXvlXX UX U IvXXi XYXVJ V/«^Uv X I IVIVJ VyJUv i- 1, lllXVLlX X 


NM 025246 

X N X T X V^fc/^ TV/ 


Homo saniens hvnothetical nrotein MGC3295 TMGC3295) mRNA 

XXVJXXXU OCXUXwXXO XXj L/UtXXvl'XVClX L/XUlvlXX XYXVJ V/Ji//J IXY1VJ VJ*//*/ / , XXXIVXIXX 


NM 025234 


Homo sapiens recombination protein REC14 (RFC 14), mRNA 


NM 025221 


Homo sapiens calsenilin-like protein (CALP), mRNA 


NM 025207 


Homo sapiens hypothetical protein PP591 (PP591), mRNA 


NM 025204 


Homo sapiens hypothetical protein PP2447 (PP2447), mRNA 


NM 025203 


Homo sapiens hypothetical protein FLJ21945 (FLJ21945), mRNA 


NM 025199 


Homo sapiens hypothetical protein FLJ20886 (FU20886), mRNA 
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NM 025197 


Homo sapiens hypothetical protein FLJ 13660 similar to CDK5 activator-binding 
protein C53 (FLJ13660), mRNA 


NM 025187 


Homo sapiens hypothetical protein FLJ12076 (FLJ 12076), mRNA 


NM 025184 


Homo sapiens hypothetical protein FLJ22843 (FLJ22843), mRNA 


NM 025181 


Homo sapiens hypothetical protein FLJ22004 (FLJ22004), mRNA 


NM 025163 


Homo sapiens hypothetical protein FLJ12768 (FLJ12768), mRNA 


NM 025159 


Homo sapiens hypothetical protein FLJ1 1577 (FLJ1 1577), mRNA 


NM 025157 


Homo sapiens hypothetical protein FLJ23042 (FLJ23042), mRNA 


NM 025155 


Homo sapiens hypothetical protein FLJ1 1848 (FLJ1 1848), mRNA 


NM 025152 


Homo sapiens hypothetical protein FLJ 12660 (FLJ 12660), mRNA 


NM 025150 


Homo sapiens hypothetical protein FLJ12528 (FLJ 12528), mRNA 


NM 025147 


Homo sapiens hypothetical protein FLJ13448 (FLJ13448), mRNA 


NM 025146 


Homo sapiens hypothetical protein FLJ13194 (FLJ13194), mRNA 


NM_025145 


Homo sapiens hypothetical protein FLJ22944 (FLJ22944), mRNA 


NM 025143 


Homo sapiens hypothetical protein FLJ20856 (FLJ20856), mRNA 


NM 025140 


Homo sapiens hypothetical protein FLJ22471 (FLJ22471), mRNA 


NM 025139 


Homo sapiens hypothetical protein FLJ12584 (FLJ12584), mRNA 


NM 025134 


Homo sapiens hypothetical protein FLJ12178 (FLJ12178), mRNA 


NM 025133 


Homo sapiens hypothetical protein FLJ12673 (FLJ12673), mRNA 


NM 025130 


Homo sapiens hypothetical protein FLJ22761 (FLJ22761), mRNA 


NM 025129 


Homo sapiens hypothetical protein FLJ22688 (FLJ22688), mRNA " 


NM 025118 


Homo sapiens hypothetical protein FLJ13310 (FLJ13310), mRNA 


NM 025115 


Homo sapiens hypothetical protein FLJ23263 (FLJ23263), mRNA 


NM 025113 


Homo sapiens hypothetical protein FLJ21562 (FLJ21562), mRNA 


NM 025112 


Homo sapiens hypothetical protein MGC1 1349 (MGC1 1349), mRNA 


NM 025108 


Homo sapiens hypothetical protein FLJ13909 (FLJ13909), mRNA 


NM 025107 


Homo sapiens hypothetical protein FLJ21269 (FLJ21269), mRNA 


NM 025105 


Homo sapiens hypothetical protein FLJ12409 (FLJ12409), mRNA 


NM 025104 


Homo sapiens hypothetical protein FLJ13087 (FLJ13087), mRNA 


NM 025103 


Homo sapiens capillary morphogenesis protein 1 (CMG1), mRNA 


NM 025100 


Homo sapiens hypothetical protein FLJ12294 (FLJ12294), mRNA 


NM 025093 


Homo sapiens hypothetical protein FLJ1 1827 (FLJ1 1827), mRNA 


NM 025092 


Homo sapiens hypothetical protein FLJ22635 (FLJ22635), mRNA 


NM 025088 


Homo sapiens hypothetical protein FLJ13241 (FLJ13241), mRNA 


NM 025087 


Homo sapiens hypothetical protein FLJ2151 1 (FLJ2151 1), mRNA 


NM 025082 


Homo sapiens hypothetical protein FLJ1 3111 (FLJ1 3 111), mRNA 


NM 025075 


Homo sapiens hypothetical protein FLJ23445 (FLJ23445), mRNA 


NM 025074 


Homo sapiens hypothetical protein FLJ22031 (FLJ22031), mRNA 


NM 025073 


Homo sapiens hypothetical protein FLJ21 168 (FLJ21 168), mRNA 


NM 025071 


Homo sapiens hypothetical protein FLJ12190 (FLJ12190), mRNA 


NM 025069 


Homo sapiens hypothetical protein FLJ14299 (FLJ14299), mRNA 


NM 025067 


Homo sapiens hypothetical protein FLJ14106 (FLJ14106), mRNA 


NM 025064 


Homo sapiens hypothetical protein FLJ23604 (FLJ23604), mRNA 


NM 025063 


Homo sapiens hypothetical protein FLJ23550 fFLJ23550"> mRNA 


NM 025059 


Homo sapiens hypothetical protein FLJ23305 (FLJ23305), mRNA 


NM 025057 


Homo sapiens hypothetical protein FLJ23189 (FLJ23189), mRNA 


NM 025056 


Homo sapiens hypothetical protein FLJ23185 (FLJ23185), mRNA 


NM 025052 


Homo sapiens hypothetical protein FLJ23074 (FLJ23074), mRNA 


NM 025049 


Homo sapiens hypothetical protein FLJ22692 (FLJ22692), mRNA 


NM 025048 


Homo sapiens hypothetical protein FLJ22684 (FLJ22684), mRNA 


NM 025047 


Homo sapiens hypothetical protein FLJ22595 (FLJ22595), mRNA 
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NM 025045 


Homo sapiens hypothetical protein FLJ22582 (FLJ22582), mRNA 


NM 025031 


Homo sapiens hypothetical protein FLJ21075 (FLJ21075), mRNA 


NM 025030 


Homo sapiens hypothetical protein FLJ20972 (FLJ20972), mRNA 


NM 025026 


Homo sapiens hypothetical protein FLJ14107 (FLJ14107), mRNA 


NM 025025 


Homo sapiens hypothetical protein FLJ14100 (FLJ14100), mRNA 


NM 025024 


Homo sapiens hypothetical protein FLJ14082 (FLJ14082), mRNA 


NM 025023 


Homo sapiens hypothetical protein FLJ 14069 (FLJ 14069), mRNA 


NM 025019 


Homo sapiens likely ortholog of mouse tubulin alpha 4 (FLJ13940), mRNA 


NM 025012 


Homo sapiens hypothetical protein FLJ13769 (FLJ13769), mRNA 


NM 025009 


Homo sapiens hypothetical protein FLJ13621 (FLJ13621), mRNA 


NM 025008 


Homo sapiens hypothetical protein FLJ13544 (FLJ13544), mRNA 


NM 025006 


Homo sapiens hypothetical protein FLJ13373 (FLJ13373), mRNA 


NM 025004 


Homo sapiens hypothetical protein FLJ13215 (FLJ13215), mRNA 


NM 025003 


Homo sapiens hypothetical protein FLJ13166 (FLJ13166), mRNA 


NM 025002 


Homo sapiens hypothetical protein FLJ13162 (FLJ13162), mRNA 


NM 025001 


Homo sapiens hypothetical protein FLJ13105 (FLJ13105), mRNA 


NM 025000 


Homo sapiens hypothetical protein FLJ13096 (FLJ13096), mRNA 


NM 024997 


Homo sapiens hypothetical protein FLJ12668 (FLJ12668), mRNA 


NM 024993 


Homo sapiens hypothetical protein FLJ12568 (FLJ12568), mRNA 


NM 024992 


Homo sapiens hypothetical protein FLJ12547 (FLJ12547), mRNA 


NM 024989 


Homo sapiens hypothetical protein FLJ12377 (FLJ12377), mRNA 


NM 024988 


Homo sapiens hypothetical protein FLJ 123 5 5 (FLJ 123 5 5), mRNA 


NM 024986 


Homo sapiens hypothetical protein FLJ12331 (FLJ12331), mRNA 


NM 024980 


Homo sapiens hypothetical protein FLJ12132 (FLJ12132), mRNA 


NM 024979 


Homo sapiens hypothetical protein FLJ12122 (FLJ12122), mRNA 


NM 024978 


Homo sapiens hypothetical protein FLJ12121 (FLJ12121), mRNA 


NM 024971 


Homo sapiens hypothetical protein FLJ1 1726 (FLJ1 1726), mRNA 


NM 024970 


Homo sapiens hypothetical protein FLJ1 1722 (FLJ1 1722), mRNA 


NM 024969 


Homo sapiens hypothetical protein FLJ1 1703 (FLJ1 1703), mRNA 


NM 024966 


Homo sapiens hypothetical protein FLJ1 1598 (FLJ1 1598), mRNA 


NM 024961 


Homo sapiens hypothetical protein FLJ1 1370 (FLJ1 1370), mRNA 


NM 024959 


Homo sapiens hypothetical protein FLJ22233 (FLJ22233), mRNA 


NM 024957 


Homo sapiens hypothetical protein FLJ22686 (FLJ22686), mRNA 


NM 024955 


Homo sapiens hypothetical protein FLJ23322 (FLJ23322), mRNA 


NM 024954 


Homo sapiens hypothetical protein FLJ1 1807 (FLJ1 1807), mRNA 


NM 024952 


Homo sapiens hypothetical protein FLJ20950 (FLJ20950), mRNA 


NM 024950 


Homo sapiens hypothetical protein FLJ12891 (FLJ12891), mRNA 


NM 024949 


Homo sapiens hypothetical protein FLJ22029 (FLJ22029), mRNA 


NM 024948 


Homo sapiens hypothetical protein FLJ13397 (FLJ13397), mRNA 


NM 024946 


Homo sapiens hypothetical protein FLJ21799 (FLJ21799), mRNA 


NM 024945 


Homo sapiens hypothetical protein FLJ12888 (FLJ12888), mRNA 


NM 024943 


Homo sapiens hypothetical protein FLJ23235 (FLJ23235), mRNA 


NM 024940 


Homo sapiens hypothetical protein FLJ21034 (FLJ21034), mRNA 


NM 024937 

J- ^ J.YJL \J A—t I f 


Homo saniens hvnothetical r>rotein FLJ12929 (FLJ12929") mRNA 


NM 024936 


Homo saniens hvnothetical nrotein FLJ23024 TFLJ23024V mRNA 


NM 024929 


Homo sapiens hypothetical protein FLJ231 12 (FLJ231 12), mRNA 


NM 024927 


Homo sapiens hypothetical protein FLJ21019 (FLJ21019), mRNA 


NM 024926 


Homo sapiens hypothetical protein FLJ12571 (FLJ12571), mRNA 


NM 024923 


Homo sapiens hypothetical protein FLJ22389 (FLJ22389), mRNA 


NM 024922 


Homo sapiens hypothetical protein FLJ21736 (FLJ21736), mRNA 


NM 024921 


Homo sapiens hypothetical protein FLJ22792 (FLJ22792), mRNA 
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NM 024916 


Homo sapiens hypothetical protein FLJ22814 (FLJ22814), mRNA 


NM 024915 


Homo sapiens hypothetical protein FLJ13782 (FLJ13782), mRNA 


NM 024913 


Homo sapiens hypothetical protein FLJ21986 (FLJ21986), mRNA 


NM 024912 


Homo sapiens hypothetical protein FLJ14327 (FLJ14327), mRNA 


NM 024910 


Homo sapiens hypothetical protein FLJ12700 (FLJ12700), mRNA 


NM 024902 


Homo sapiens hypothetical protein FLJ13236 (FLJ13236), mRNA 


NM 024901 


Homo sapiens hypothetical protein FLJ22457 (FLJ22457), mRNA 


NM 024899 


Homo sapiens hypothetical protein FLJ12542 (FLJ12542), mRNA 


NM 024895 


Homo sapiens hypothetical protein FLJ23209 (FLJ23209), mRNA 


NM 024892 


Homo sapiens hypothetical protein FLJ1 1700 (FLJ1 1700), mRNA 


NM 024891 


Homo sapiens hypothetical protein FLJ1 1783 (FLJ1 1783), mRNA 


NM 024888 


Homo sapiens hypothetical protein FLJ1 1535 (FLJ1 1535), mRNA 


NM 024887 


Homo sapiens hypothetical protein FLJ13102 (FLJ13102), mRNA 


NM 024884 


Homo sapiens hypothetical protein FLJ12618 (FLJ12618), mRNA 


NM 024883 


Homo sapiens hypothetical protein FLJ22202 (FLJ22202), mRNA 


NM 024881 


Homo sapiens hypothetical protein FLJ14251 (FLJ14251), mRNA 


NM 024876 


Homo sapiens hypothetical protein FLJ12229 (FLJ12229), mRNA 


NM 024875 


Homo sapiens hypothetical protein FLJ12921 (FLJ12921), mRNA 


NM 024872 


Homo sapiens hypothetical protein FLJ22570 (FLJ22570), mRNA 


NM 024871 


Homo sapiens hypothetical protein FLJ12748 (FLJ12748), mRNA 


NM 024869 


Homo sapiens hypothetical protein FLJ14050 (FLJ14050), mRNA 


NM 024868 


Homo sapiens hypothetical protein FLJ14124 (FLJ14124), mRNA 


NM 024866 


Homo sapiens hypothetical protein FLJ21 135 (FLJ21 135), mRNA 


NM 024865 


Homo sapiens hypothetical protein FLJ12581 (FLJ12581), mRNA 


NM 024863 


Homo sapiens hypothetical protein FLJ21 174 (FLJ21 174), mRNA 


NM 024862 


Homo sapiens hypothetical protein FLJ13962 (FLJ13962), mRNA 


NM 024860 


Homo sapiens hypothetical protein FLJ21 148 (FLJ21 148), mRNA 


NM 024857 


Homo sapiens hypothetical protein FLJ12735 (FLJ12735), mRNA 


NM 024855 


Homo sapiens hypothetical protein FLJ12785 (FLJ12785), mRNA 


NM 024854 


Homo sapiens hypothetical protein FLJ22028 (FLJ22028), mRNA 


NM_024852 


Homo sapiens hypothetical protein FLJ12765 (FLJ12765), mRNA 


NM 024850 


Homo sapiens hypothetical protein FLJ21458 (FLJ21458), mRNA 


NM 024849 


Homo sapiens hypothetical protein FLJ14126 (FLJ14126), mRNA 


NM 024846 


Homo sapiens hypothetical protein FLJ1 1710 (FLJ1 1710), mRNA 


NM 024845 


Homo sapiens hypothetical protein FLJ14154 (FLJ14154), mRNA 


NM 024844 


Homo sapiens hypothetical protein FLJ12549 (FLJ12549), mRNA 


NM 024843 


Homo sapiens duodenal cytochrome b (FLJ23462), mRNA 


NM 024838 


Homo sapiens hypothetical protein FLJ22002 (FLJ22002), mRNA 


NM 024834 


Homo sapiens hypothetical protein FLJ13081 (FLJ13081), mRNA 


NM 024833 


Homo sapiens hypothetical protein FLJ23506 (FLJ23506), mRNA 


NM 024830 


Homo sapiens hypothetical protein FLJ12443 (FLJ12443), mRNA 


NM 024829 j 


Homo sapiens hypothetical protein FLJ22662 (FLJ22662), mRNA 


NM 024828 


Homo sapiens hypothetical protein FLJ13657 (FLJ13657), mRNA 


NM 024827 


Homo sapiens hypothetical protein FLJ22237 (FLJ22237), mRNA 


NM 024826 


Homo sapiens hypothetical protein FLJ21 159 (FLJ21 159), mRNA 


NM 024825 


Homo sapiens hypothetical protein FLJ23447 (FLJ23447), mRNA 


NM 024824 


Homo sapiens hypothetical protein FLJ1 1806 (FLJ1 1806), mRNA 


NM 024823 


Homo sapiens hypothetical protein FLJ21596 (FLJ21596), mRNA 


NM 024821 


Homo sapiens hypothetical protein FLJ22349 (FLJ22349), mRNA 


NM_024818 


Homo sapiens hypothetical protein FLJ23251 (FLJ23251), mRNA 


NM 024817 


Homo sapiens hypothetical protein FLJ13710 (FLJ13710), mRNA 
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NM 024814 


Homo satriens hvnotlietical rrrotein FT T23109 fFLT23109"> mRNA 

X X vlllW oCXXJXvXXO XX^y v? LXXv LX vclX yJX \J LVX11 X ijJi-J 1 Wy ^X JuJX<J JLV/^ y j 1111VL 


NM 024802 


Homo saniens hvnothetical nrotein FLT21369 fFLJ21369^ mRNA 


NM 024801 

X 1 XV JL \J X-*t LJ 1 \J X 


Homo saniens hvnothetical nrotein FLJ2 1551 fFLJ2 1 55 1 » mRNA 


NM 024800 

X ^| XV JL \J £—t T \J\J \J 


Homo saniens hvnothetical nrotein FLJ23495 fFLJ23495^ mRNA 


NM 024798 


Homo saniens hvnothetical nrotein FLJ13952 fFLJ13952 » mRNA 


NM 024794 


Homo saniens hvnothetical nrotein FLT22408 fFT T22408 i mRNA 

ixuiiwj oa-Lyivxxo xx_y iyxj> lxxv lx vdx [Jivjiviii x x_>«j jL*^t\j 0 yx x_/»i^*^<"tv/o / ^ xxxx\_L>^*. 


NM 024792 

X 1JLVX x-J «w l / ^ Xht 


Homo saniens hvnothetical nrotein FLT22282 fFLT22282"i mRNA 


NM 024791 


Homo saniens hvnothetical nrotein FLT22756 TFT J22756i mRNA 


NM 024790 


Homo ^anieii«; hvnotlietical nroteiii FT T77400 ^FT T77400 i mRNA 

xxuiiiu ociiyxt'Xxo xx^y iywuxxt/LX\-'£i.x ^Jx \J LL/iii x x^o^u^'~t^\j ^x i_/JZ^^'T7U y ? iiJLxviNxV 


NM 024788 


Homo saniens hvnothetical nrotein FT T21 062 fFT T71067 i mRNA 

XX\JXX1\J O CI L-* X ^-X X lJ XX^ yJ \J LXXV>/ l/Xv/CVX LJX\JlAvXXX X JUjZ(lV/U^i 11 jUJZ(l\JU^f Ij 1 1 1 1 V 1 > A 


NM 024787 

X>XYX V_/X*" / O / 


Homo saniens hvnothetical nrotein FT T17576 TFT T17S7fii mRNA 

xxumu oci|Jxt/Xxo LL y iyv7tixv/txv^«.x lyxutcxxx x x_^j x z^^j yi_ x_/j x/d^jz^yjjy i ixxvi, > r\ 


NM 024786 


Homo saniens hvnothetical nrotein FT J1 1 1 5^ ^FT>T1 'il SI i mRNA 

11UL1 1VJ odLyXV^XXO 11J UU Ulv LI Vdl ^JL \J LV-'XIX X J — /J X «J X ^X JL^J X J L *J *J /j 1 1 XX V_L > iV. 


NM 024785 


Homo ^aniens hvnothetical nrotein FT T77746 TFT T77746 1 mRNA 

llVJil Jl\J ju|J Ivllo i -*-J i«llw U vCU LJXVJLC'XXX X J J-iZ-i I tU yX X iJ t-tjL, / *-r\J ^ 5 XXJXN-LNxx. 


NM 024783 


Homo saniens hvnothetical nrotein FLJ23598 rFLJ23598^ mRNA 

J-XV/111V OC4L/1v11l7 llj' jJV HXV 11 VU1 L/l W LV111 JL X—J*3*L*—J*J*SKJ ^JL XjJ^Jw'/U J ^ llULVii jTx 


NM 024782 


Homo saniens hvnothetical nrotein FLT12610 ( r FLT12610i mRNA 


NM 024781 


Homo saniens hvnothetical nrotein FLJ23594 (TLJ23594 f mRNA 

11V111V/ UtiL/lVllU llj |y V tllv 11 VLll L'l UlvHI X X-J\$ *J T ^JL X^if J y / 3 


NM 024779 

X lXYA \J r IIS 


Homo saniens hvnothetical nrotein FLJ22055 (TLJ22055 1 mRNA 

XXV/111V/ LXJLv^ X Vl X O 11J |JV/ tllV 11 V til |J1 Vlvlll X. J — /*J jL^ \J y^JL XjJ ^i^Vw'w/ Jr ^ llxlVL 111. 


NM 024778 


Homo saniens hvnothetical nrotein FLJ22612 rFLJ22612^ mRNA 

HV/lllv LjLijL/lvllO llj |yV/l*llv llVtii piWLwlll JL 1 — f*J ^—t J-^ v_/ X JL X-J *J J—t \J X ^4 J j llilVi iXL 


NM 024776 

X 1 XY JL V w T / / V/ 


Homo saniens hvnothetical nrotein FLJ21 140 (TLT21 140i mRNA 

-4-XV-J-i.AAV OtXJpXV/XXO lljf |yV/ U1V L1VU1 ^/lULVill X J — 'O j—i 1 X \J yX JUJ^ 1 J.~\JJ^ 111XVL 1 XX 


NM 024774 


Homo saniens hvnothetical nrotein FT T21 924 TFT T71 924 1 mRNA 

X-X_\JXXX*J uCipivllo ILy yjKJLlLy^LL^CLl LyXv/twXXX X X^JZ< ^X XjJZj lyZ-t/j XIXXVINxTl 


NM 024770 


Homo saniens hvnothetical nrotein FT Tl 3984 TFT T1 3984 1 mRNA 


NM 024768 


Homo saniens hvnothetical nrotein FT T1 70S7 fFT T1 70S7 1 mRNA 

x luiiiu ociiyxv^xxo xxy yj\Ji,x±\s\,x\scti. ijxkjlxsXXX x XjJ x *j / ^x J /«j x ~j / i 5 1 1 1 1 x i > x\. 


NM 024766 


Homo saniens hvnothetical nrotein FT T73451 (VJ T714S1 i mRNA 

XXV7XXXU OtXj^FXVXlo XXy IJKJ LXXV LXV^CLX VJX \J I V-XXX X XjJZ<J'tJ 1 ^X X-tJ £*~J'-T*J X. J) XXXx\J.>xx. 


NM 024765 


Homo saniens hvnothetical nrotein FLJ12401 fFLT 12401") mRNA 

A-l-WJ. -LAW IJUL/1W11U J r LLLV L1VU-1 JT LV111 X X_/J 1 Xj rv 1 y X J t%J l^i^V/ X Ij 111XVL <I1X 


NM 024764 


Homo saniens hvnothetical nrotein FLT14298 fFT Jl 4298 1 mRNA 

■L-LVlllV o ci yj i Vllu lljf pv/Lllv LlvUl |/1 U Lvlll X X~/if X \ \±J ^X I X "iwy L_? lllXVLliX 


NM 024761 


Homo saniens hvnothetical nrotein FT Jl 3204 fFT Tl 3704 1 mRNA 

JLJLV/111V/ uU|J1^11lJ lljpvUJLvlLVUl Ul U Lvlll X 1 X— 1 £j\J^r 11 I /«J 1 JX<\/~ fj 11JXV1™XX 


NM 024759 


Homo saniens hvnothetical nrotein FLJ13955 (FLT13955 1 mRNA 

JLlV/lilVf OU.^/lVllL7 11JT U V L11V LlvUl pi V/ Lvlll X J — l*J 1 _/ ^ *J <*J 11 J — J%J X *J *S -J ±J /j 1 1 1 1 X 1 N / \ 


NM 024757 


Homo saniens hvnothetical nrotein FT Jl 2879 fFT T17879i mRNA 

XXUlllVJ' Jr IIJ7 L>*vJ Lllv LlV-'Cll \JX \J LVlll X X—/J X -i-i O / _J \^X. X_j»I l^O / ^ y , llLivl>ix 


NM 024756 


Homo saniens hvnothetical nrotein FT T1 346S fFT Tl 3465 1 mRNA 

x.x.\jxxx\j oupiL/iio xxjr iy vXXw lxvcix lyxvyvvxxx x J .v«J X w' " vJ ^x Jl iJ x *j^r\j*j J 5 liUxlNix 


NM 024755 

JL 1 ITX \-» T / v v 


Homo saniens hvnothetical nrotein FT T1 371 3 TFT Tl 371 1 1 mRNA 

x luiiiu ocxiyxvxxo xx^y ty\jtxxt/LXvcix ljx t\_'Xii x XjJ i jz/1J \^x 1—tJ i j^i J ^ ? iixxvi>lxx 


NM 024753 


Homo saniens hvnothefiral nrotein FT T1 1457 fFT Tl 1457i mRNA 

Axuniw ociiyxvxxo xx_y |y wlixvlxvcxx ljuji/vxxx x x_/J x X't^ / ^x x^j x ltj ' / ? 1 1 ixvx > ix 


NM 024751 

JL > XVX 1 <*J X 


Homo saniens hvnothetiral nrotein FT T1 3773 fFT T1 377^ i mRNA 

xxwxxxvj oapiviia xxy ljvjlxxvlxvcix |JXULt;xxi x X-/J i jz< / j ^x jlj l jz< / _j j 5 iixXVlNix 


NM 024748 

jl tjltjl w r / r l_j 


Homo saniens hvnothetical nrotein FT T1 1 53Q fFT T1 1 53Q i mRNA 

XXV111U ocxiyxvxxo ll_y J^WLllV Llvdl VJX\JW/XXX X XjJ X 1JJ7 \^X X_/J X X»/_/J7 ^ ? IXXXVXNXX. 


NM 024747 


Homo saniens hvnothetical nrotein FT T22501 fFT T22501 , mRNA 

11V111V iju^lvllkj lljr p v Ulv U vHl I WLV_I1J X XjJ^^b/V 1 y^X X—/0 M* *J \s X J y 1 1 1 IX 1 >l i V 


NM 024745 


Homo saniens hvnothetical nrotein FT T7700Q fFT T7700Q i mRNA 

llL/iiiu ocxxjxvxxo xxy yj kj LXXv IX vdX [JlUL^lli X XjJZ<ZiUV/y y±. A—tJ £*£*\J\J Zs * 5 XXXXVX^Ixx. 


NM 024743 


Homo saniens hvnothetical nrotein FLJ21934 fFT J21 934 1 mRNA 

llVlllu UU|yivnu J HIV 11VLL1 pi V/ Lvlll 1 l^id X *f -J^T \ X J ijA(l«/JTyj 1 1 1 1 X 1 N / \ 


NM 024738 


Homo saniens hvnothetical nrotein FLJ21415 fFLJ21415^ mRNA 

AAVAIAV^ uwp^VLiU J pu Ulv L1VU1 L/lL/LVlll X J^/»/ ^-^ -L T 1 y 1 J — /tF — ■ 1 r 1 lllXVl^IX 


NM 024736 


Homo sapiens hvnothetical nrotein FLJ12150 fFLJ12150^ mRNA 


NM 024735 


Homo saniens hvnothetical nrotein FT T77477 fFT T77477 1 mRNA 

X. 1U111V oupivlio JLJL «/ jr' LXXv UvCU IJX v7 Lvlll X L/JLZ/t / / \^X J / / Jj 1 1 1 1\ 1 N il 


NM 024734 


Homo saniens calnonin like transmemhrane domain nrotein fcalmin i mRNA 

ilvllLV i^fl^yj iviiu vw,Apvillll lliVv LI UllOlllVlllL/1 UllV \J.VJ'XXXCXJL 11 pi V Lvlll ^V CXI 11 11 11 /- UXXVL 11X 


NM 024733 

X > JLYX V/ iU r / w» 


Homo saniens hvnothetical nrotein FT T14345 fFT T14345 i mRNA 

llUiliu oupiviiiD xxj' LJWLXXvUXvtXX IJL yJ LVlil X J— /J ItJI'J \X J— iJ l*TJtJ J 3 XxxX\J.Nxx. 


NM_024730 


Homo sapiens hypothetical protein FLJ22655 (FLJ22655), mRNA 


NM 074799 


Homo saniens hvnofhetiral r>rntpin FT T1^SR1 fFT T1^RR1 i mRNA 

XXVJ11XW Ocxl^xvxxo xxy lJ\JHx\^ Llvdl piULClll X? x~ij xJOOx yx. X_/J UOOl J 9 lllXvlN ri 


NM 074778 


Homo saniens hvnothetieal nrntein FT T1 1 80R fFT Tl 1 ROR i mRXT A 
xxvililv' oci|JXdiC) xxy |J\JL11C Llvdl piOLClll J7jL»J I lov/O 1^17 x_*J 1 loUO J y IllxvlN jtV 


NM 024725 


Homo sapiens hypothetical protein FLJ23518 (FLJ23518), mRNA 




Hnmn saniens hvnnth^tir»a1 nrotein FT T99^^7 fFT T77^^7 i mT?"MA 

XxUlilvJ £>dpit/lia liyjJULUC Llvdl piOLClll 1 l_vJZ/Z,J) JjL yx: 1—iJ£.jL,Dj> )^ IlLCVi>/-\. 


NM_024721 


Homo saniens likelv ortholoe - of mouse zinc finder homeodomain 4 fFT T709S0 1 

Ivlll^ w/wk/Avxxw ■a.-i.A'WWX J \JX LllV/lV/^ \J X 111W LUv £Ja11w XAll^Vl 11\/111V\/U\/111C1111 1 JL M > %3 /_t \J \J \J J «j 

mRNA 


NM 024713 


Homo sapiens hypothetical protein FLJ22557 (FLJ22557), mRNA 


NM_024712 


Homo sapiens engulfment and cell motility 3 (ced-12 homolog, C. elegans) 
(ELM03), mRNA 


NM 024711 


Homo sapiens hypothetical protein FLJ22690 (FLJ22690), mRNA 
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NM 024710 

JL 1 JL Y JL \J T /XV/ 


Homo <?ar>ien«; TrvnotTietical nrotein FT T9346Q (FT T?346Q^ m'R'N'A 

XXUlllW OdkJ'lwlJLO 1 J-._y VJ VJ L-Xiv-' LLVwdL Lyl \JF Lt/111 X J i*J xLr^J " VJ.J' 11 J / J >lv " \J Is 1 3 1 1 1XXJ. N XV. 


NM 024708 

JL ^ JL YJL \J T 1 VJ KJ 


Homo saniens hvnothetical nrotein FT T22551 TFT T22551 i rrYRNA 

XXVJ'XX1\JF OClL^lwllO IXJr fJ\J LXJLV^LXVvCH JJl W LV/111 X JUJZf^J J X yX J (J jLiAj-^J ^s i- J y 1 1 1XXJL N XV 


NM 024707 


Homo saniens hvoothetical nrotein FLJ13956 fFLT13956i mRNA 

JL JLV-J JLJLXvy OUL71V1XO llj pVJLllvLluUl L/lULvlii X X mS S «-/ VJr IX JL_jJ 1 ^ <-> VJ J ^ 11ULX-1 X JTV 


NM 024706 


Homo saniens hvnothetical nrotein FT Jl 3479 fFT T1 3479 1 mRNA 

XXV/lllV/ OCipivJIJIO J LJ'VJ'LllV^ LI Will piUL^lll X X-iJ Xw'"/ -J* \^X JL-/J iJT/ V / 5 XlXXVXNxi. 


NM 024704 


Homo saniens hvnothetical nrotein FLJ23045 (TLT23045 > > mRNA 


NM 024702 

j. ^ijlvjl, \j j—i r / \j x—t 


Homo saniens hvnothetical nrotein FT Tl 3841 TFT T1 3841^ mRNA 


NM 024699 


Homo saniens hvnothetical nrotein FLT14007 rFLT14007^ mRNA 

AXV111U OUjLflVllU JLA^r ^_JKJ LllW 11VU1 JJ1VJIVH1 X Ji J*J nv/V/ / ^X J J%r X~V/V/ / J j ilJULViliV 


NM 024697 


Homo saniens hvnothetical nrotein FT T9241Q fFT T9241 mRNA 

X 1W111U otXJJl^llO liy W LXlw LlwCU ^1 W Uwlll X Jw*l A ^X X^/«i Z^>-<" X 1 1 IX V_L ^ A. 


NM 024696 

1 X J- VJL VJjd^vjyvJ 


Homo saniens hvnothetical nrotein FT T9^0S8 ^FT T?'^0SR > i mRTMA 


NM 024694 

1 N J. VJL VJ \J Is " 


Homo <?anien«i hvnothetieal nrotein FT T?^ 1 9 1 i'FT T2^ 1 9 1 ^ mR"NTA 


NM 024691 

XN1VX \JZ^ i ~TVJy X 


Homo «;anipnc: hvnothetiral nrotein FT T9^9^^ TFT T9^9^^^ mPTvT A 


NM 024685 

X^ilVX V/^TVJCj'w' 


Homo «;anien<? hvnothetieal nrotein FT T93S60 TFT T9^S60^ mR~KTA 

XXVJXX1W CJaplwllo ILy yj\J\,L IV^Ll wtll LJl L^lll X XjJZ«JJUU ^X JbJZiJ JUu 1 1 1 IX. 1 N r\ 


NM 024682 


Homo saniens Vivnothetical nrotein FT Tl 91 68 TFT T1 91 68^ mR"NTA 

X XVJ111W OClLVlvllij r ***-L\^ Livai ^yl vJ 1 LV^lll X 1 i%) IZi luO l^X J /J IZdUO ^ 5 1 1 JULVl N il 


NM 024680 


Homo saniens hvnothetical nrotein FLT2331 1 TFT T2331 1^ mRNA 


NM 024679 

-L IXYA \J s^ V \S 1 -S 


Homo saniens hvnothetical nrotein FLT1 1 939 TFT Tl 1 939 1 mRNA 


NM 024677 


Homo saniens hvnothetical nrotein FLT1 4001 TFT Tl 4001 i mRNA 

llL/lllu 0U|ylvllu lljf jL/W U J.V Ll VUl Jt"^ IvllA X JLj»/ X^TWX \^JL 1 nuUl jfj llJXVliJTi. 


NM 024676 


Homo sapiens hypothetical protein FLJ22938 (FLJ22938), mRNA 


NM 024674 


Homo saniens hvnothetical nrotein FT Tl 94S7 fFT T1 94.57 1 mRTSJA 


NM 024671 

X>XVX V/X«*"TVJ / 1 


Homo <sanien«5 hvnothetiral nrotein FT T9^4^6 fFT T9^4^^ mPNA 
xx^iiivj ocijjiv^iio ii_y LJVj Liit/Liv^cii yji. vj iv^iii x j_v j jLi^j'-t^jKj ^rijJZij'TjUyj lliJCvl NxiL 


NM 024669 


Homo QanienQ livrinthetiral r»rntf»in FT T1 1705 fFT T1 17Q5 i mT?7\T A 


NM 024667 

XNXVX \J ^'~T\J\J / 


Homo <5anienQ hvnothetieal nrotein FT T1 9750 fFT T19750i mTJTsJA 


NM 024665 

XNXVX vJ 4-,'"TVjvj *s 


jlujiiiu &djjicii& iiunccii icucjpuux oo-icjjicbour/ xxx-//jvV_/J tvOmpieA oiiuuiiit 
(TLJ12894^ mRNA 


NM 024664 


Homo saniens hvnothetical nrotein FT T1 1 838 fFT T1 1 83 8 i mR7\TA 

XXV^XXIVJ 1 OCLLJ'lVllO liy LyWLXX&UwCLl. |JX Vj» UVvlll X Xj»I X IOJO ^X X-/J 1 lOJOjj 1 1 IXVi. N XX 


NM 024661 


Homo saniens hvnothetical nrotein FT Tl 9436 fFT T1 9436 1 mR7\TA 

XXVJ'XJLIVJ' OCA^J'lV'lXO li.y £J \J LllV-' LlV^-Cll j^l KJ Uv^-lJli X JUJ X^w^JVj' ^X J /»" A^^TJUjfj 1 1 1 IX 1 > Xi_ 


NM 024660 


Homo saniens hvnothetical nrotein FT J22573 fFT T22573 • mRNA 


NM 0^4659 

JL^lXYJL \J 1 \J _S 


Homo saniens hvnothetiral nrotein FT T1 175^ fFT T1 175^ i mRTxIA 

X XVJ'XJLJLxJ' oCtL^lt/lliJ liy jVJV^U11v>1.1VvCH jJXvJ'Lt'lll X XjJ 1 1 / JJ \^X 1—tJ A. L / J ~J lIXlXJLNxx 


NM 024658 


Homo saniens hvnothetical nrotein FT T93338 fFT T93338 ■ mix* "NT A 

XXvj"lll\_/ OapiViJlO liy yjKJLll\sLL\sCLL LJXULVvllX X JUJZfJJJO yX X-f J ^ »J «J O J 3 llXXXJLNx^. 


NM 024657 


Homo <5anien<? hvnothetiral nrntrin FT T1 1 SfiS fFT Tl 1 5fi5 i mT? TxT A 

XXWXllVJ oClLJ'XV.'llo Liy LJVJ Lllt/Lll^cXl |JX \J LVvJLXl X X-/J X X^/lj»J ^X X-/J 1 1 JUJ 1 1 1 IX 1 Xj AA 


NM 024656 

X 1J.VX \J S-t ~ VJ VJ 


Homo saniens hvnothetiral nrotein FT T9939Q fFT T99^9Q i mRNA 

XXVJ'lllvJ' oclJJlt^llo Liy yJyJ L11\sLLk~CLI JJl\JLt/lIl X v X L-ijZj£iD£sZs J j 1 1 1 lx 1 N A. 


NM 0^4653 

jl'ij.vjl \j j-^ r w *j 


Homo saniens hvnothetiral nrotein FT T1 ^009 fFT T1 ^Q09^ mRXTA 

11U111VJ OClLJ'lL/llvS 11_Y \JVJ Lll^- L1\_/CLJL LJ 1 ! VJ Lt^lll X X_/J J ' V/^lv V X X_/J X J J7\JZ* J 9 llJLXXj.X| A 


NM 024652 

JLX1YJL VJ 4Li T\J*JZ-i 


Homo saniens hvnothetiral nrotein FT T931 1 0 fFT T931 1 Oi m"R7\TA 


NM 024645 

x ii»x \j r va r 


Homo saniens hvnothetiral nrotein FT T1 3849 fFT T1 3849 i mRTxJA 

IXvFlllV OClLJ'lV^llo Liy ^JVJLLLV^LL\j<XL IJL VJ tvvlll X X_/J 1 -J O^J- ^X X^J 1 CtZi ^ 5 1 1 iXX_L > A 


NM 024644 


Homo «?anien<5 hvnothetiral nrotein FT T91 809 fFT T91 809 i m"R7\JA 


NM 024643 


Homo saniens hvnothetical nrotein FT T930Q3 fFT T93003 i m"R7STA 

11W111U OClLylV^llkj Liy yJ\J LXXw LLl/CU [Jl W 1 X^ 111 X XjJZ< JUJ7 J y X JUJ/< JU7 J JJg 1 1 1XX_1 XI Jl\. 


NM 024642 


Homo saniens hvnothetical nrotein FT T9 1 9 1 9 fFT T9 1 9 1 9 ■ mT?T\TA 

axvj'iihj oapiL-'iio Liy vj\j\.iiv^/\.i\jcll \JL vj lv^iii x i—to jl, L jl^ L yx X-iJ^ la li~j^ lllXvlN ±\ 


NM 024639 


Homo saniens hvnothetiral nrotein FT T93303 fFT T91'3Q^ i mT?7\TA 

IIUIIILF OajllLllO IXj' LJULXXlvLll/dl LJXwLV^lll X XjJZ<J JyJ V X JL/JZ<J J7J 11 JJ.V1 N xA. 


NM 024638 


Homo saniens hvnothetiral nrotein FT Tl 9Q60 fFT T1 9Q60 • mRTsJA 

JL JLW1X1W oCLj^l V^llO LLy LJVJ L1LV~'V,L\*>CIL LJl VJ L^lll X J—/J L Js VJ\J \±. L—iJ L^yvJvJ XlJLLVXNli. 


NM 024635 


Homo saniens hvnothetiral nrotein FT T99f»4^ fFT T99fi4^" i mRXTA 

XXVJ>111W OdLJ'lt'llO LLy IJvJ LllV^ Llv/Cll jjlULt'lll X X-jJ JL>/Z* VJ'~tD yX X-/J Z*Z*\J' m TJ J j lllXXJ. > / A_ 


NM 024633 


Homo saniens hvnothetical nrotein FT T91 976 fFT T91 976 1 mRNA 

11U111U OCljLJ'l V»<110 IX^y JJVJ' HXw Ll^/Cll pj.ULL'111 X J /U 1 1 VJ \L~ JL-*«I £d X I VJ J } 1 1 1XXJ_ X lx. 


NM 024632 

JL ^IJLVJL V/^T^ VJ—J J-4 


Homo saniens Vivnothetiral -nrnteiri FT T1 1 59f» fFT T1 1 59fTl mT?"MA 

J-XWIIIU oaJJlt/lia ll^y ]J%J Lilt/ Llvvdi yJlvJlCiLL X ±~jJ L UZ/U v jTj1_/J 1 1 JZU J, llixVlN 


NM 024631 


Homo saniens hvnothetiral nrotein FT T9^^49 fFT T91'349 i mT?"KTA 

XXVJX1HJ OdLJlVlJ.O liy LJ\Jl.ll\sLL\sCLL LsLvJLvZ'LLL X 1—/ J Z,J J ^JL, \Ir X-iJ jLD D'-txU 1 1 1 fx 1 Xj /-\ 


NM 024630 


Homo saniens hvnothetiral nrotein FT T90Q84 fFT T90084. i -mP"NT A 

XXwlllVJ OCl L^1V_/11lD liy IJvJlLl^ytLv^/CLl LJL VJ Ltlll X X^J 4*\J Zs 0'~T yX JL/ J 4-j\JJ7(J'-t )j llixvi N /A 


NM 024629 


Homo saniens hvnothetical nrotein FT T93468 fFT T9^468 • mT?"KFA 

■l-JLVJLLLVJ OdjJlX/llO ll^y JjV^' Lllv^ LlwCll JLJ1 VJ Lv^lll X 1— ( J 4-, ^KJ O ^X Xj J 4*3 , ~T\J O / 3 1 1 1 IX | > 2JL 


NM 024623 


Homo saniens hvnothetical nrotein FT T1 3491 fFT T1 34Q1 i ml^TvJA 

XXWlllVJ' OCILJ'IWIIO LLy yJVJ llil/Lll/Cll ^JL KJ LV^lll X l—iO X— f'ty X \X XjJ 1 ~J^y 1 / 3 111XXJ.N 7A. 


NM 024620 


Homo sapiens hypothetical protein FLJ12586 (FLJ12586), mRNA 


NM_024619 


Homo sapiens hypothetical protein FLJ12171 (FLJ12171), mRNA 


NM 024618 


Homo sapiens hypothetical protein FLJ21478 (FLJ21478), mRNA 


NM 024614 


Homo sapiens hypothetical protein FLJ13197 (FLJ13197), mRNA 


NM 024612 


Homo sapiens hypothetical protein FLJ22060 (FLJ22060), mRNA 


NM 024608 


Homo sapiens hypothetical protein FLJ22402 (FLJ22402), mRNA 
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NM 024607 


Homo sapiens protein phosphatase 1 , regulatory (inhibitor) subunit 3B 
(PPP1R3B), mRNA 


NM 024604 


Homo sapiens hypothetical protein FLJ21908 (FLJ21908), mRNA 


NM 024603 


Homo sapiens hypothetical protein FLJ1 1588 (FLJ1 1588), mRNA 


NM 024599 


Homo sapiens hypothetical protein FLJ22341 (FLJ22341), mRNA 


NM 024598 


Homo sapiens hypothetical protein FLJ13154 (FLJ13154), mRNA 


NM 024597 


Homo sapiens hypothetical protein FLJ12649 (FLJ12649), mRNA 


NM 024596 


Homo sapiens hypothetical protein FLJ12847 (FLJ12847), mRNA 


NM 024594 


Homo sapiens hypothetical protein FLJ12899 (FLJ12899), mRNA 


NM 024593 


Homo sapiens hypothetical protein FLJ1 1767 (FLJ1 1767), mRNA 


NM 024592 


Homo sapiens hypothetical protein FLJ 13352 (FLJ13352), mRNA 


NM 024590 


Homo sapiens hypothetical protein FLJ23548 (FLJ23548), mRNA 


NM 024589 


Homo sapiens hypothetical protein FLJ22386 (FLJ22386), mRNA 


NM 024588 


Homo sapiens hypothetical protein FLJ23584 (FLJ23584), mRNA 


NM 024587 


Homo sapiens hypothetical protein FLJ22353 (FLJ22353), mRNA 


NM 024583 


Homo sapiens hypothetical protein FLJ23142 (FLJ23142), mRNA 


NM 024582 


Homo sapiens hypothetical protein FLJ23056 (FLJ23056), mRNA 


NM 024581 


Homo sapiens hypothetical protein FLJ13942 (FLJ13942), mRNA 


NM 024579 


Homo sapiens hypothetical protein FLJ23221 (FLJ23221), mRNA 


NM 024578 


Homo sapiens hypothetical protein FLJ22709 (FLJ22709), mRNA 


NM 024577 


Homo sapiens hypothetical protein FLJ 13605 (FLJ13605), mRNA 


NM 024576 


Homo sapiens hypothetical protein FLJ21079 (FLJ21079), mRNA 


NM 024575 


Homo sapiens hypothetical protein FLJ23467 (FLJ23467), mRNA 


NM 024574 


Homo sapiens hypothetical protein FLJ23191 (FLJ23191), mRNA 


NM 024573 


Homo sapiens hypothetical protein FLJ12910 (FLJ12910), mRNA 


NM 024572 


Homo sapiens hypothetical protein FLJ 12691 (FLJ 12691), mRNA 


NM 024569 


Homo sapiens hypothetical protein FLJ21047 (FLJ21047), mRNA 


NM 024567 


Homo sapiens hypothetical protein FL J2 1616 (FLJ21616), mRNA 


NM 024564 


Homo sapiens hypothetical protein FLJ1 1715 (FLJ1 1715), mRNA 


NM 024563 


Homo sapiens hypothetical protein FLJ 14054 (FLJ 14054), mRNA 


NM 024560 


Homo sapiens hypothetical protein FLJ21963 (FLJ21963), mRNA 


NM 024558 


Homo sapiens hypothetical protein FLJ13920 (FLJ13920), mRNA 


NM 024557 


Homo sapiens hypothetical protein FLJ 1 1608 (FLJ1 1608), mRNA 


NM 024554 


Homo sapiens hypothetical protein FLJ1 1413 (FLJ1 1413), mRNA 


NM 024548 


Homo sapiens hypothetical protein FLJ23047 (FLJ23047), mRNA 


NM 024545 


Homo sapiens hypothetical protein FLJ12761 (FLJ12761), mRNA 


NM 024544 


Homo sapiens hypothetical protein FLJ12875 (FLJ 128 75), mRNA 


NM 024541 


Homo sapiens hypothetical protein FLJ1 3114 (FLJ13 1 14), mRNA 


NM 024539 


Homo sapiens hypothetical protein FLJ23516 (FLJ23516), mRNA 


NM 024537 


Homo sapiens hypothetical protein FLJ121 18 (FLJ121 18), mRNA 


NM 024536 


Homo sapiens hypothetical protein FLJ22678 (FLJ22678), mRNA 


NM 024535 


Homo sapiens hypothetical protein FLJ22021 (FLJ22021), mRNA 


NM 024533 


Homo sapiens hypothetical protein FLJ22167 (FLJ22167), mRNA 


NM 024531 


Homo sapiens hypothetical protein FLJ1 1856 (FLJ 1 1856), mRNA 


NM 024530 


Homo sapiens hypothetical protein FLJ23306 (FLJ23306), mRNA 


NM 024528 


Homo sapiens hypothetical protein FLJ22626 (FLJ22626), mRNA 


NM 024527 


Homo sapiens hypothetical protein FLJ1 1743 (FLJ1 1743), mRNA 


NM 024525 


Homo sapiens hypothetical protein FLJ22584 (FLJ22584), mRNA 


NM 024524 


Homo sapiens hypothetical protein FLJ20986 (FLJ20986), mRNA 


NM 024521 


Homo sapiens hypothetical protein FLJ21459 (FLJ21459), mRNA 


NM 024520 


Homo sapiens hypothetical protein FLJ22555 (FLJ22555), mRNA 
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NM 024519 


Homo sapiens hypothetical protein FLJ13725 (FLJ13725), mRNA 


NM 024509 


Homo sapiens hypothetical protein MGC2656 (MGC2656), mRNA 


NM 024506 


Homo sapiens hypothetical protein MGC 10771 (MGC 10771), mRNA 


NMJ322893 


Homo sapiens B-cell CLL/lymphoma 1 1 A (zinc finger protein) (BCL1 1 A), 
mRNA 


NM 015113 


Homo sapiens KIAA0399 protein (KIAA0399) ? mRNA 


NM 015545 


Homo sapiens KIAA0632 protein (KIAA0632), mRNA 


NM_020299 


Homo sapiens aldo-keto reductase family 1, member B10 (aldose reductase) 
(AKR1B10), mRNA 


NM 003308 


Homo sapiens testis specific protein, Y-linked (TSPY), mRNA 


NM 024339 


Homo sapiens hypothetical protein MGC2655 (MGC2655), mRNA 


NM 024334 


Homo sapiens hypothetical protein MGC3222 (MGC3222), mRNA 


NM 024328 


Homo sapiens hypothetical protein MGC2652 (MGC2652), mRNA 


NM 024327 


Homo sapiens hypothetical protein MGC2508 (MGC2508), mRNA 


NM 024323 


Homo sapiens hypothetical protein MGC1 1271 (MGC1 1271), mRNA 


NM 024322 


Homo sapiens hypothetical protein MGC1 1266 (MGC1 1266), mRNA 


NM 024320 


Homo sapiens hypothetical protein MGC1 1242 (MGC1 1242), mRNA 


NM 024319 


Homo sapiens hypothetical protein MGC4174 (MGC4174), mRNA 


NM 024314 


Homo sapiens hypothetical protein MGC4294 (MGC4294), mRNA 


NM 024313 


Homo sapiens hypothetical protein MGC3731 (MGC3731), mRNA 


NM 024310 


Homo sapiens hypothetical protein MGC4090 (MGC4090), mRNA 


NM 024303 


Homo sapiens hypothetical protein MGC4161 (MGC4161), mRNA 


NM 024297 


Homo sapiens hypothetical protein MGC2941 (MGC2941), mRNA 


NM 024293 


Homo sapiens hypothetical protein MGC3035 (MGC3035), mRNA 


NM 023003 


Homo sapiens transmembrane 6 superfamily member 1 (TM6SF1), mRNA 


NM 015254 


Homo sapiens kinesin family member 13B (KIF13B), mRNA 


NM 015127 


Homo sapiens Mid- 1 -related chloride channel 1 (KIAA0761), mRNA 


NM_024033 


Homo sapiens hypothetical protein MGC5242 (MGC5242), mRNA 


NM 024122 


Homo sapiens hypothetical protein MGC4825 (MGC4825), mRNA 


NM 024121 


Homo sapiens hypothetical protein FLJ20979 (FLJ20979), mRNA 


NM 024119 


Homo sapiens hypothetical protein FLJ1 1354 (FLJ1 1354), mRNA 


NM_024117 


Homo sapiens hypothetical protein MGC2745 (MGC2745), mRNA 


NM 024115 


Homo sapiens hypothetical protein MGC4309 (MGC4309), mRNA 


NM 024111 


Homo sapiens hypothetical protein MGC4504 (MGC4504), mRNA 


NM 024109 


Homo sapiens hypothetical protein MGC2654 (MGC2654), mRNA 


NM 024108 


Homo sapiens hypothetical protein MGC2650 (MGC2650), mRNA 


NM 024107 


Homo sapiens hypothetical protein MGC3123 (MGC3123), mRNA 


NM 024106 


Homo sapiens hypothetical protein MGC2663 (MGC2663), mRNA 


NM 024104 


Homo sapiens hypothetical protein MGC2747 (MGC2747), mRNA 


NM 024102 


Homo sapiens hypothetical protein MGC2722 (MGC2722), mRNA 


NM 024097 


Homo sapiens hypothetical protein MGC955 (MGC955), mRNA 


NM 024094 


Homo sapiens hypothetical protein MGC5528 (MGC5528), mRNA 


NM 024093 


Homo sapiens hypothetical protein MGC5509 (MGC5509), mRNA 


NM_024090 


Homo sapiens hypothetical protein MGC5487 (LCE), mRNA 


NM 024086 


Homo sapiens hypothetical protein MGC3329 (MGC3329), mRNA 


NM 024085 


Homo sapiens hypothetical protein FLJ22169 (FLJ22169), mRNA 


NM 024080 


Homo sapiens hypothetical protein MGC2849 (MGC2849), mRNA 


NM 024076 


Homo sapiens hypothetical protein MGC2628 (MGC2628), mRNA 


NM_024074 


Homo sapiens hypothetical protein MGC3169 (MGC3169), mRNA 


NM 024071 


Homo sapiens hypothetical protein MGC2550 (MGC2550), mRNA 


NM 024070 


Homo sapiens hypothetical protein MGC2463 (MGC2463), mRNA 


NM 024069 


Homo sapiens hypothetical protein MGC2749 (MGC2749), mRNA 
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NM 09406R 


tfnmn <?anien<? livnothetical t>rotein MGC273 1 (MGC273D mRNA 


NM 0*74065 


Homo saniens hvnothetical nrotein MGC3062 CMGC3062\ mRNA 

XXVJ11HX Oaplwllo *-*-J |-'»JI'**vtlwiU pi VJ LV^ 111 1Y1VJ VJvux* yxvx. v_f ■\^>>^ y j xxxxjvx ^ix x. 


]\M 024061 

J- > XYX V/^^VVJ J. 


Homo saniens hvnothetical nrotein MGC5521 (MGC5521V mRNA 


nm 09405R 


Homo saniens hvnothetical nrotein MGC5590 CMGC5590^ mRNA 


"MM 094057 

XNIYX. UZf'rVJ / 


Homo saniens hvnothetical nrotein MGC5585 (MGC5585 i mRNA 


nm 09405^ 


Homo qanien«; hvnothetical nrotein MGC861 TMGC861 1 mRNA 


NM 094050 

1N1V1 XJZ^HrxJOyj 


Hnmn Qnr»ipn<? hvnnthetiral r>roteirt MGP95Q4 fM0irC2594i mRNA 

XXVJlllVJ od|_/lC110 llj' JJIX Lilt/ LlV^dl LJ±\J L\~>1.1± J.Vi\J V/Z< J7" ^lVlVJ\^'X<Jy , Ty) 11JULV1 > XX. 


NM 094040 


TTnmn c?i-rii<=»nc TiAmntlnpfir^al Tirfitpin A/fOr~ t 55fi< ! i nVfO(^55fi6 i mRNA 

XXUllliX oct[JlCH& ILj ]J\JLIlC/tlV^Cll LXl IVXVJV^^ w'VJVJ ^IVxVJ v^J J \J\J J ^ 11 IX. VI Ml 


XTA/T 09404R 

XN1VA UZ^'tUt'O 


Hnmn <2ar»ien«3 hvnothptirnl Tirntein MGP^020 ^MGP^090 i mRNA 


NM 094046 


Homo ^aniens hvnothetical nrotein MGC8407 TMGC8407 1 mRNA 

X IVJlilU ocl^J l^llo ll_y ^J\J Lllv^ l/X\»/tXl piuivlll IVlvJ V/ «J~ V/ / ^IVXVJ vUTU / J 2 lllXVl 11 X. 


NM 094045 

1N1VX Uj-'tu't J 


Unmn «saTiipn<3 mini enlar nrotein GTT9 fGTT2i mRNA 


NM 094041 

INIYX Uii'TU'T 1 


Homo sanien*; hvnothetical nrotein MGC3180 CMGC3180i mRNA 

X. X w 1 1 WJ O CX yj 1 ^1 lO 11V L/UlllvllwCll L/l Ivlll 1V1VJ v/vi 1 UV I 1T1VJ V J 1 UW Fj llllMli X. 


NM 0940^9 i 


Homo sanien^t hvnothetical nrotein MGC2488 TMGC2488 1 mRNA 


NM 024038 


Homo sapiens hypothetical protein MGC2803 (MGC2803), mRNA 


TVJiv/r 0940^7 


Wr»mn cnniVnQ Vi^mnthpfipnl nrotpin MGP9fi0^ C\/[C\C^1 1 mRNA 

XXOIIIU odpiCIla IiypULIlCLIOcll pitJLCxxx JLVX VJ Ul/J ^IVlvJv^ZUUJ ^ 5 xxxXvlNjrV. 


NM 0940^9 


U nTlin ooni^nc Vi\mnthptira1 nrotein MOH1 ^0 TMGP^I ^0i mRNA 

XXOIIIU odpiCIlo LLj pL/l/XlCLlOcl.l jJl vIlC; 111 IVXVJ V^JJ ^IVIVJV^ J 1 Ju ^, lllXVlNxV. 




XxOlTlO Jbd-pieilb xiypOLnCLlOcll piUlClll IVlvJv^j IZrl ^1VX^V>J J, HiXVlNrA. 


XnV/T 09A09 S 


xxuiiiO sdpienb nypoLncuL/tai pruLciii i.vxvj\^j>z,ijj ^ivxvjrv^j>z,u^ iixivin^v 


ATM 094097 


TTfMTin cQnipno immntl^ptir*^! nrfttpin TVf ^^^^970 cimilnr to poll eetinc ^1VT(^tO'^970 1 
XXUIIIO odpiCIlo liypULIlCLlL/dl ]J1ULC111 lVXVJv^jZ* / ^ ollllildl LVJ L>L»11CUL111£> ^lVXVJ V_/ Jiv / I7^ 3 

mRNA 

llXCvi-Nxj. 


NM 094095 

1 N±YX u-6tU^J 


Homo <?anien«; hvnothetical nrotein MGC1 1^6 ^MGCl 1 36 1 mRNA 


NM 094006 


Homo ^anienq hvnothetical nrotein TMAGF3455200 TTMAGE3455200 1 mRNA 

XXWlllW O U Uit/llo 11 y l-f\J Lilt* VLKsCLL L'l w Lv 11 1 liVJuTL\JJ_/J^w' J^iVv ^UVXfxVJljJ^w' J^UU N 1 1 XX. VI > XV. 


NM 01565^ 


Homo saniens DKFZP566F0546 nrotein fDKFZP566F0546^ mRNA 

X X vJULJLU OCX^lV-lJ-O 1/1 vl Z_*X J UU1 \J *J ~\J UlUlulll ^J_/JLXJL £-~/J~ -~J \J\JX. \J ~\J J j llllMlxx 


NM 015147 


Homo sapiens KIAA0582 protein (KIAA0582), mRNA 


NM 0164R1 


Homo QnnienQ Vivnothetieal nrotein (V(fsPC t '?'\ Oi mRNA 

XXUllHJ bdpiCllo liypULllCLlL/dl piULClll ^XlOl V^Z,17^, lllxvl>xTc 


AJA/T 09^040 


TTomo oQnipnc mmotrietienl nrotein MOP9R97 ^MGP9R97 i mRNA 

XXOIllO bdpiCllo IiypULIlCLlL'dl piULClll IVXVJTV^Z^OZ, / ^IVXvJV^Z/OZ, / llixVlNxx 


INIVL UZJ7JO 


TTnmfi cciriienc Vi\motr»etip«1 r»rotein AAOr^9749 (l^A (~rC*'?l Al^l mT?NA 


INlVX UZOiO 1 


Womo cfinipnc rt^motrietieal nrotein M 1^x^9474 ^M^GP9474 1 mRNA 

XXOIIIU OdpiCIlb liypUUlCtlL'dl piOLClll lVXvJV^ZH- / *t ^IVXVJV^ZH- / *+^3 IIJXVINxTl 


NMJU5517 


Homo sapiens MBD2 (methyl-CpG-binding protein)-interacting zinc finger 

nrotein /'A/TTT'F^ mRNA 

piULClll ^IVxlZjJr J 9 JLJ.lXVLN.rY 


MM 015540 

XNlVx W i J Jt-W 


Homo canipiTj DK V W 7 9 7M' 1 1 1 nrotein (T)K V ZP797M1 1 1 i mRNA 

XXXJ11HJ odJJICllo X^XNJTZjX / Z< /1VX1 1 1 IJ1ULC111 ^X-ATSJ. / ±-> / 1VX 1 11^, lXlXVlNxx 


NM 015043 


Homo «ianien<; KTA A 0676 nrotein HvTAA0676i mRNA 

XXVX111W od]JlC'llo iVlXlXXvU / \J JJlXXLt^lll ^XVilXiXvU / Vx /, lllXVJ-^Xi. 


MM 0930^4 


Homo <sanipn<; hvnothetieal nrotein MGP940S TMGP940S 1 mRNA 

XXIJ111VJ >JCl]JlC'llo liy jJlJLllCLlOCll JJ1ULC/111 IVlvJv^j^t^J ^IVXVJ V^/^'-t V ^ J 7 lllXVlNil 


NM_023928 


Homo sapiens hypothetical protein FLJ12389 similar to acetoacetyl-CoA 

cA/ntVipfncp {"VJ T19^R0i m"RNA 

oyilLIlCLdoC v^P XjJ 1Z>J oyj) IxiXvlNxi. 


MM 09^096 


TTomo ccmienc mmotnetienl nrotein PT T1 9R0S ^KT T1 9RQSi ml^NA 

xxuiiiu bdpienb JxypoLneLicdi piuLcin jti^j izo7j ^jtx^j izoyj j } iiiiviNrv 


MM 09^094 


xiomo sapiens nypoinencai proLcm ri^j ij^i ^x*ijj ljhh^l ) y iiixvin/-y 


XTA/T 0909^0 
±N IVL UZ UZ O -7 


TTr^mr* ocinipnc c-mci11 nrntpin erTeetor- 1 o -p r^He49 f^PPTM i mRNA 

xxoitio sapiens snidii pruicm cjliculoi i ui \^\x\^hz. ^ox j_>v_^i iiixviN-rx 


NM 019060 


TTatha Qonipno AT^Pcjc* 1 * /~^Tcj-i- 1/k"-4- iron cnnrfin ("r nefd 4 no1\/nentirie I AHPT^I Rid. i 
XXOIIIO odpiCIlo nlldaC, ^INd i J/ SSJ* UdllopUl llllg, UCLd *t pVJiypcpLlU-C ^xx XXI XjH* 1 5 

mRNA 

llllXXNxT. 


mm 0911 12 


Homo <^anien<5 hvnnthetiral nrotein FT T91 Ql 6 TFT T91 91 61 mRNA 

XXU11HX otx|JlCllo liy kxlXLllwlXl»/Clx yJi- vX LV./111 X. X_v»l ^ ly 1U XjJ^17luy 3 1 1 XXN_L > XX. 


NM 015324 

J. N X.YX V/ X *J *J ^—it 


Homo saniens KTA A0409 nrotein ffvTAA0409 1 mRNA 

liuiliu od)xlvXio IvirxixuT^vy IJX W LvJ.ll yX/^-XX XX \_Vy~V/^' / j X X XX. VX "liX 


NM 023079 


Homo saniens hvnothetical protein FLJ1 3 855 fFLJ13855^ mRNA 


TSTM 023077 


Homo saniens hvnothetical nrotein FLJ12439 (FLT12439 1 mRNA 

X.XVX111W ou[xlvllij H-j pwuivllvfti j.-'x i.v^xix x J — io i.^t*j ^ yx. J — /«/ x**~~J-s Jy xxxxvx ^ x x 


NM 023075 


Homo sapiens hypothetical protein FLJ1 1585 (FLJ1 1585), mRNA 


NM 091074 


Homo Qnnienc Inmothetieal nrotein FT T1 9644 fFT T1 9644Y mPNA 

XXVJIHO odpiCno liypUlxlCLlL'dl JJlwUClll X7X-/J IZ.UH't ^J7XjJ lZ*U 4 T t T^ ? 111Xv1>xTl. 


NM 023073 


Homo saniens hvnothetical torotein FLJ13231 (TLJ13231 1 mRNA 

xxv/iiiv OU|Jlvlli3 ll^y pv/lllvtlvcvi pi u kvux J- j—itj x ^'ij^. 1 x yjL i^'^j x y 5 iinvi ii x 


NM 023071 


Homo sapiens hypothetical protein FLJ13 1 17 (FLJ13 1 17), mRNA 


NM 012319 


Homo sapiens L1V-1 protein, estrogen regulated (LIV-1), mRNA 


NM_023012 


Homo sapiens hypothetical protein FLJ1 1021 similar to splicing factor, 
arginine/serine-rich 4 (FLJ1 1021), mRNA 


NM 023008 


Homo sapiens hypothetical protein FLJ12949 (FLJ12949), mRNA 
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NM 023007 


Homo sapiens hypothetical protein FLJ12517 (FLJ12517), mRNA 


NM 022918 


Homo sapiens hypothetical protein FLJ22104 (FLJ22104), mRNA 


NM 022914 


Homo sapiens hypothetical protein 24432 (24432), mRNA 


NM 022912 


Homo sapiens hypothetical protein FLJ131 10 (FLJ131 10), mRNA 


NM 022907 


Homo sapiens hypothetical protein FLJ23053 (FLJ23053), mRNA 


NM 022905 


Homo sapiens hypothetical protein FLJ12572 (FLJ12572). mRNA 


NM 022901 


Homo sapiens hypothetical protein FLJ21302 (FLJ21302), mRNA 


NM_022898 


Homo sapiens B-cell CLL/lymphoma 1 IB (zinc finger protein) (BCL1 1B) 3 
mRNA 


NM 022841 


Homo sapiens hypothetical protein FLJ 12994 (FLJ12994), mRNA 


NM 022840 


Homo sapiens hypothetical protein FLJ23017 (FLJ23017), mRNA 


NM 022834 


Homo sapiens hypothetical protein FLJ22215 (FLJ22215), mRNA 


NM 022832 


Homo sapiens hypothetical protein FLJ12552 (FU12552), mRNA 


NM 022827 


Homo sapiens hypothetical protein FLJ21347 (FLJ21347), mRNA 


NM 022826 


Homo sapiens axotrophin (AXOT), mRNA 


NM 022823 


Homo sapiens hypothetical protein FLJ22362 (FLJ22362). mRNA 


NM 022781 


Homo sapiens hypothetical protein FLJ21343 (FLJ21343), mRNA 


NM 022780 


Homo sapiens hypothetical protein FLJ13910 (FLJ13910), mRNA 


NM_022778 


Homo sapiens hypothetical protein DKFZp434L01 17 (DKFZP434L01 17), 
mRNA 


NM 022777 


Homo sapiens hypothetical protein FLJ141 17 (FLJ141 17), mRNA 


NM 022771 


Homo sapiens hypothetical protein FLJ12085 (FU12085), mRNA 


NM 022770 


Homo sapiens hypothetical protein FLJ13912 (FIJI 39 12), mRNA 


NM 022769 


Homo sapiens hypothetical protein FLJ21868 (FLJ21868), mRNA 


NM 022767 


Homo sapiens hypothetical protein FLJ12484 (FLJ 12484), mRNA 


NM 022766 


Homo sapiens hypothetical protein FLJ23239 (FLJ23239), mRNA 


NM 022763 


Homo sapiens hypothetical protein FLJ23399 (FLJ23399), mRNA 


NM 022762 


Homo sapiens hypothetical protein FLJ223 1 8 (FLJ223 1 8), mRNA 


NM 022759 


Homo sapiens hypothetical protein FLJ21865 (FLJ21865), mRNA 


NM. 022754 


Homo sapiens hypothetical protein FLJ12876 (FLJ12876), mRNA 


NMJ)22752 


Homo sapiens hypothetical protein FLJ22059 (FLJ22059), mRNA 


NM 022751 


Homo sapiens hypothetical protein FLJ21610 (FLJ21610), mRNA 


NM 022750 


Homo sapiens hypothetical protein FLJ22693 (FLJ22693), mRNA 


NM 022747 


Homo sapiens hypothetical protein FLJ22558 (FLJ22558), mRNA 


NM 022744 


Homo sapiens hypothetical protein FLJ13868 (FLJ13868), mRNA 


NM 022743 


Homo sapiens hypothetical protein FLJ21080 (FLJ21080), mRNA 


NM 022741 


Homo sapiens hypothetical protein FLJ1 1850 (FLJ1 1850), mRNA 


NM 022736 


Homo sapiens hypothetical protein FLJ14153 (FLJ14153), mRNA 


NM 022734 


Homo sapiens hypothetical protein FLJ20859 (FLJ20859), mRNA 


NM_022731 


Homo sapiens similar to rat nuclear ubiquitous casein kinase 2 (NUCKS), 
mRNA 


NM 022727 


Homo sapiens Hpall tiny fragments locus 9C (HTF9C), mRNA 


NM_012197 


Homo sapiens rab6 GTPase activating protein (GAP and centrosome-associated) 
(GAPCENA), mRNA 


NM 015136 


Homo sapiens KIAA0246 protein (stabl), mRNA 


NM 022659 


Homo sapiens likely ortholog of mouse early B-cell factor 2 (FLJ1 1500), mRNA 


NM_022571 


Homo sapiens putative leukocyte platelet-activating factor receptor 
(HUMNPHY20), mRNA 


NM_021024 


Homo sapiens high-mobility group (nonhistone chromosomal) protein 17-like 1 
(HMG17L1), mRNA 


NM 019884 


Homo sapiens glycogen synthase kinase 3 alpha (GSK3A), mRNA 


NM 021034 


Homo sapiens interferon induced transmembrane protein 3 (1-8U) (IFITM3), 
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mRNA 


NM 022445 


Homo sapiens thiamin pyrophosphokinase 1 (TPK1), mRNA 


NM 022495 


Homo sapiens hypothetical protein FLJ12799 (FLJ12799), mRNA j 


NM 022494 


Homo sapiens hypothetical protein FLJ21952 (FLJ21952), mRNA 


NM 022492 


Homo sapiens hypothetical protein FLJ12788 (FLJ12788), mRNA 


NM 022488 


Homo sapiens PC3-96 protein (PC3-96), mRNA 


NM 022480 


Homo sapiens hypothetical protein FLJ12587 (FLJ12587), mRNA 


NM_022474 


Homo sapiens hypothetical protein FLT1 2615 similar to memhranp Tvmtpin 
palmitoylated 3 (MAGUK p55 subfamily member 5) (FLJ12615), mRNA 


NM 022455 


Homo sapiens androgen receptor-associated coregulator 267 (ARA267), mRNA 


NM 022452 


Homo sapiens hypothetical lorotein FLJ1 1618 (TLT1 1618^ mRNA 


NM_022448 


Homo sapiens hypothetical protein FLT21 817 similar to R hom? fRT T91 K1 7^ 
mRNA 


NM 022373 


Homo sapiens hypothetical protein FLJ223 13 (FLJ223 13), mRNA 


NM_022370 


Homo sapiens hypothetical protein FLJ21044 similar to Rbiel (FT T21044^ 
mRNA 


NM 022368 


Homo sapiens praja 1 (PJA1), mRNA 


NM 022366 


Homo sapiens hypothetical protein FLJ23182 (FLJ23182), mRNA 


NM 022361 


Homo sapiens popeye protein 3 (POP3), rnRNA 


NM 022360 


Homo sapiens human epididymis-specific 3 beta (HE3-BETA), mRNA 


NM 022342 


Homo sapiens kinesin family member 9 (KIF9), mRNA 


NM 022372 


Homo sapiens G protein beta subunit-like (GBL), mRNA 


NM 022158 


Homo sapiens fructosamine-3 -kinase (FN3K), mRNA 


NM 022137 


Homo sapiens secreted modular calcium-binding protein 1 ^SMOPn mRNA 


NM_022118 


Homo sapiens cutaneous T-cell lymphoma tumor antigen ^e70-? (5sF70-?^ 
mRNA 


NM 022116 


Homo sapiens fidgetin-like 1 (FIGNL1), mRNA 


NM 022103 


Homo sapiens hypothetical zinc finder protein FLT1401 1 (FT T1401 1^ m"RNA 


NM 022070 


Homo sapiens hypothetical protein FLJ22087 (FLJ22087), mRNA 


NM 022065 


Homo sapiens hypothetical protein FLJ21877 (FLJ21877), mRNA 


NM_021970 


Homo sapiens mitoffen-activated nroteiri Iciri a <5p Viria^p 1 inters pfino- mwfi^-m 1 

■ LAV/11XV -' UMj-fxx^xxo iiuiugvll uvll VUIWU JLjX WLV^XXA JLV111CIOV JLVlllCloW 1 111 IC/l uvv llllfci LIl^JLCllx X 

(MAP2K1IP1), mRNA 


NM 019081 


Homo sapiens KIAA0430 gene product (KIAA0430), mRNA 


NM 021981 


Homo sapiens pre-T/NK cell associated protein HD1 2A^l mRNA 


NM_020121 


Homo sapiens UDP-slucose ceramide fflucosvltransferase-like 9 (IJCtCCtX 7} 
mRNA 


NM 006683 


Homo sapiens human epididymis-specific 3 alpha (HE3 -ALPHA), mRNA 


NM 006077 


Homo sapiens calcium bindine atopv-related autoanti^en 1 TCRARAI^ rnRNA 


NM 021934 


Homo sapiens hypothetical protein FLJ1 1773 (FLJ1 1773^ mRNA 


NM_021933 


Homo sapiens hypothetical protein FLJ12438 (FLJ12438), mRNA 


NM 021930 


Homo sapiens Rad50-interacting protein 1 (FLJ11785), mRNA 


NMJ)21929 


Homo sapiens hypothetical protein FT T? 1 61 3 similar to rat rnrnpal wmmH 

iV7A1 x\_/ uu^/iviikj v r nwui ui vivlil X i^/t) ^/ I v 1 J OXlllllul L\J X CXU V/villCCtl WvL-llAvl- 

healing related protein (FLJ21613), mRNA 


NM 007272 


Homo sapiens chymo trypsin C Tcaldecrin^ fCTRCTi mRNA 


NM 004237 


Homo sapiens thyroid hormone receptor interactor 1 3 fTRTPI ^"i mPlsTA 


NM_003849 


Homo sapiens succinate-CoA lipase GDP-forminp alnha suhnnit ^^TTr 1 ! rrl^i 
mRNA 


NM 021648 


Homo sapiens KIAA0721 protein (KIAA0721), mRNA 


NM_021831 


Homo sapiens hypothetical protein FLJ21839 (FLJ21839), mRNA 


NM 021827 


Homo sapiens hypothetical protein FLJ23514 (FLJ23514), mRNA 


NM 021195 


Homo sapiens claudin 6 (CLDN6), mRNA 


NM 018947 


Homo sapiens cytochrome c (HCS), mRNA 



293 



WO 03/074654 



PCT/US03/05028 



NM 021732 


Homo sapiens hypothetical protein PP5395 (PP5395), mRNA 


NM 021730 

1 1 XYX V/ X / »_/ \J 


Homo saniens hvDothetical nrotein PP1044 rPP1044^ mRNA 

JL-I.^-'XXXVy OUUlvllu J.1 V Uu UiV 11 v(ll L/l U Lwlll _L JL. jL \J T T IX. X. X \J 1 r 1 j XXXJLXJ. 1 Xi. 


NM 021643 


Homo saniens GS3955 nrotein CGS3955^ mRNA 


NM 015180 


Homo sapiens synaptic nuclei expressed gene 2 (SYNE-2), mRNA 


NM 021633 


Homo saniens kelch-like nrotein P3TP1 fClTP'H mRNA 

OCXLJlV-'llO IVUlVli 1 1 IV J^Jl \J LV/lll V_yw»XJL X ^V-'Jli X ^ j lllXVl. > JTx. 


NM 021629 


Homo sapiens guanine nucleotide binding protein beta subunit 4 (GNB4), 
mRNA 


NM 021627 


Homo saniens sentrin-snecific nrotease f£»FNP2^ mRNA 


NM 021626 


Homo saniens likelv homology of* rat and moii^p rptirioiH-irirhipihiP <5Prinp 

XXWXXXV OtXiyx^XXO XXJVv/Xjr XlUlllUlV/g Ul L CI L CXXXvX lilUUO^ X \s UllWlVX 111VJ. LiOl U1C- oCi lilt 

carboxvnentidase (RISC) mRNA 


NM_021622 


Homo sapiens pleckstrin homology domain-containing, family A 
(phosphoinositide binding specific) member 1 (PLEKHA1), mRNA 


NM 012408 


Homo saniens nrotein kinase C bindini? nrotein 1 H^RICC^RP 1) mRNA 


NM 021252 


Homo saniens RAB18 member RAS oncoerene familv rR AT-51 K\ mRNA 

xxuiiiu Jr xvx xx-» x v^j iixvxixuvi x.x_x xu vixwgviiv xcxxxxxx^y ^xvnu x \j J ^ 1 1 1 i v i y / » 


NM 020806 


Homo saniens erenhvrin ( GPHN) mRNA 

HVlllV UUpiVliw gvpiljr 1111 y^VJX 1111 J 2 liJlvl X 


NM 021258 


Homo saniens interleukin 22 recentor (TT,22R) mRNA 


NM_021235 


Homo sapiens epidermal growth factor receptor substrate EPS15R (EPS15R), 
mRNA 


NM 021204 


Homo sapiens E-l enzyme (MAS A), mRNA 


NM 021191 


Homo saTjifiTTs npurocrpnin HiffprpritiatioTi A fTSl PT TR OFi<d^ mT?7\F A 

X. 1U1IIU OujJlX^lliJ XX^ LXX Vj£^VylllV^ UlliLl V_/llLlCiLH^'lX *"T \^1N J i W^\_J 1 J *"T J ^ X 1 IX VJ. N il 


NM 0^1178 


TTomo ciaTiipTT? pnbarippT" of invaQifiTi 1 0 ^T— TT-^T 1 (Y\ mT?7SJA 

X. J-V^XXXW OCX^JXV^XXiJ t-lllldlxv/t'l Ul 111 V ClOlVJll 1 \J ^llljllu y ? 1 1 i_CVl N XX 


NM_021127 


Homo sapiens phorbol-12-myristate- 13 -acetate-induced protein 1 (PMA1P1), 
mRNA 


NM 021114 


T-Fotno ^atiipriQ <3prinp TYrntp?i<3P in "hi "hi tc\r TsT 9 7a 1 t\mp 0 ^*aprr»cin_i k r\mci'n inVii T^i+fM-^ 

-LAW niV* ocxL'li^llo acilllt ^/HJLt^cxot/ 111111 U1LU1 , xvaZidl LJ'JJC', A, IdL/IUollJ. liyUolIl lillllUllDX J 

CSPINK2^ mRNA 


NM 021103 


Homo sapiens thymosin, beta 10 (TMSB10), mRNA 


NM 006435 


Homo samp/n^ intprfproti indnppd tran<5mpmHranp TirntpiTi 0 (\ JXVS\ ^FPTnTlVTO^ 

x. xv^xxxw ocx k^x^xxo iiiivixwvii iiivj. ixi/is u. lx iXxxoixiC'iiiL/i cxlWs yji. \J UOlll jC ^ 1 C>_Lx 1 I XX X X XVX^w 1 ; 

mRNA 


NM 021073 


Homo saniens bone mornho genetic nrotein 5 fBTVTP5 1 mRNA 


NM 003142 


Homo saniens Sioeren svndrome antitzen B fautoantiffen T,a^ ^SSR » mRNA 


NMJ303888 


Homo saniens aldehvde dehvdroe:enase 1 familv member A? fAT DH1 A 2^ 

iivixiu uLiLviviiu uiviviij uv u.viijr vil V/gvllUu v 1 IdlXXll^y y lllvlllC/wl (j £ - yijJUJL/11 1 11^ fj 

mRNA 


NM 013234 


Homo saniens muscle snecific f?ene nVTQA mRNA 

11VIJ.J.V uu|/iwxij iiiuoviv uL/vvlllv clwllv y 1 Yiy y <j 11J1VL 1X1. 


NM 021067 


Homo saniens KTAA01 86 gene nroducf (KTA A01 Rf*\ mRNA 


NM_021020 


Homo saniens leucine zinner nutative tumor sunnre^sor 1 (J ZTSM^ mRNA 

Jr IvU-VUlV xx ? pUWXtl Y w IU111UX ij UL/ L/X vOOUl X ^1 // ' 1 til XXXXvX^IXi. 


NM 021025 


Homo sapiens homeo box 1 1 -like 2 (HOX1 1L2), mRNA 


NM 021003 


TTomo ^atilPTtQ fifotpiTi nbo^TYhata^iP 1 A i^forrnprlv ^r^^ m?* onpcn irri-r^f^T^F^-nAf^rit 
xiuuivj ocxLJitiiio LJXVJiG'lxl jJlUJ&piiaLciac X r^x ^XiJIXllCXiy xiicigiicoiu.iii~u.cpciiu.ciiL ? 

alnha isoform CPPM1 A, mRNA 

^^ij^ii** IDvlvl 111 \ XtX X a X y •) 11JULV1 11 X 


NM 020674 


Homo saniens cvtochrome P450 monooxvt?enase ( d^nP-A/l 1 mRNA 


NM 019612 


Homo saniens hvnothetical nrotein R3 095 3 1 CR30953 "H mRNA 


NM_020904 


Homo saniens nleckstrin homoloev domain-containinff familv A 

AAVAiiu ^/1VV1VV7 U. UA llV/lllV/lV/^jr viv/11 114.111 vV/11 tiilllllXCl ^ XC^XXiXXV IX 

(phosphoinositide binding specific) member 4 (PLEKHA4), mRNA 


NM 020686 


Homo saniens NPD009 nrotein fNPD009 , mRNA 


NM 020684 


Homo saniens NPD007 nrotein (NPD007 » mRNA 

a aa-v/ uLiL/xviikj 1 ~ 1 X^ W / ^_/l Vtvlll y^l i X JLh' V/ / y «j 11JLLVL ill 


NM 020683 


Homo sapiens AD026 protein (AD026), mRNA 


NM 020679 


Homo sapiens AD023 protein (AD023), mRNA 


NM 020677 


Homo sapiens HSCxAUG protein (HSCARG), mRNA 


NM 020675 


Homo sapiens AD024 protein CAD 024), mRNA 


NM 020673 


Homo sapiens RAB22A, member RAS oncogene family (RAB22A), mRNA 


NM 020660 


Homo sapiens connexin-36 (CX36), mRNA 


NM 019108 


Homo sapiens hypothetical protein FLJ12886 (FLJ12886), mRNA 


NM 018838 


Homo sapiens 13kDa differentiation-associated protein (DAP 13), mRNA 
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NM 018434 


Homo sapiens goliath protein (GP), mRNA 


NMJ)20437 


Homo sapiens similar to aspartate beta hydroxylase (ASPH) (LOC57168), 
mRNA 


NM 020524 


Homo sapiens hematopoietic PBX-interacting protein (HPIP), mRNA 


NM 018638 


Homo sapiens ethanolamine kinase (EKI1), mRNA 


NM 016326 


Homo sapiens chemokine-like factor 1 (CKLF1), mRNA 


NM 016951 


Homo sapiens chemokine-like factor 1 (CKLF1), mRNA 


NM 020143 


Homo sapiens putatative 28 kDa protein (LOC56902), mRNA 


NM 020141 


Homo sapiens protein x 013 (AD-020), mRNA 


NM 020122 


Homo sapiens potassium channel modulatory factor (PCMF), mRNA 


NM 018843 


Homo sapiens mitochondrial carrier family protein (MCFP), mRNA 


NM 018840 


Homo sapiens putative Rab5 -interacting protein (RJP5), mRNA 


NM 016303 


Homo sapiens pp21 homolog (LOC51186), mRNA 


NM 016300 


Homo sapiens cyclic AMP-regulated phosphoprotein, 21 kD (ARPP-21), mRNA 


NM_0 16299 


Homo sapiens likely ortholog of mouse heat shock protein, 70 kDa 4 
(LOC51182),mRNA 


NM 013259 


Homo sapiens neuronal protein (NP25), mRNA 


NM_005064 


Homo sapiens small inducible cytokine subfamily A (Cys-Cys), member 23 
(SCYA23), mRNA 


NM 013260 


Homo sapiens transcriptional regulator protein (HCNGP), mRNA 


NM 020433 


Homo sapiens hypothetical protein LOC57158 (LOC57158), mRNA 


NM 020410 


Homo sapiens CGI- 152 protein (CGI- 152), mRNA 


NM 020401 


Homo sapiens nuclear pore complex protein (NUP 1 07), mRNA 


NM 020400 


Homo sapiens G protein-coupled receptor 92 (GPR92), mRNA 


NM 020397 


Homo sapiens CamKI-like protein kinase (LOC571 18), mRNA 


NM 020388 


Homo sapiens CATX-15 protein (CATX-15), mRNA 


NMJ)20386 


Homo sapiens HRAS-like suppressor (HRASLS), mRNA 


NM 020361 


Homo sapiens carboxypeptidase B precursor (CP AH), mRNA 


NM 020357 


Homo sapiens PEST-containing nuclear protein (pcnp), mRNA 


NM 020345 


Homo sapiens I-kappa-B -interacting Ras-like protein 1 (KBRAS1), mRNA 


NMJ)20360 


Homo sapiens phospholipid scramblase 3 (PLSCR3), mRNA 


NM 020348 


Homo sapiens cyclin Ml (CNNM1), mRNA 


NM 000888 


Homo sapiens integrin, beta 6 (ITGB6), mRNA 


NM 020181 


Homo sapiens myelin proteolipid protein-like protein (PLPL), mRNA 


NM 020144 


Homo sapiens poly(A) polymerase beta (testis specific) (PAPOLB), mRNA 


NM 020202 


Homo sapiens Nit protein 2 (NIT2), mRNA 


NM 020250 


Homo sapiens MOST2 protein (MOST2), mRNA 


NM 020237 


Homo sapiens MOST-1 protein (MOST-1), mRNA 


NM_020234 


Homo sapiens x 009 protein (MDS009), mRNA 


NM 020128 


Homo sapiens nuclear protein double minute 1 fMDM 1 ^ mRNA 


NM 020169 


Homo sapiens latexin protein (LXN), mRNA 


NM_020133 


Homo sapiens lvsophosnhatidic acid acvltransferase-delta (J PA AT-delta^ 
mRNA 


NM_020241 


Homo sapiens sema domain transmembrane domain fTM^ and cvtonla^rmr 
domain, (semaphorin) 6B (SEMA6B), mRNA 


NM 020163 


Homo sapiens semaphorin sem2 (LOC56920), mRNA 


NM 020199 


Homo sapiens HTGN29 protein (HTGN29), mRNA 


NM 020197 


Homo sapiens HSKM-B protein (HSKM-B), mRNA 


NM_020200 


Homo sapiens HHGP protein (HHGP), mRNA 


NM 020195 


Homo sapiens HCDI protein (HCDI), mRNA 


NM 020198 


Homo sapiens GK001 protein (GK001), mRNA 


NM 020117 


Homo sapiens hypothetical protein FLJ10595 (FLJ10595), mRNA 
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NM 020119 


Homo sapiens hypothetical protein FLB6421 (FLB6421), mRNA 


NM_020162 


Homo saniens DEAD/H (Asn-Gl u- A 1 a- A sn/Hi s) box nolvnentiHe 31 fDDY^^ 
mRNA 


NM_020215 


Homo sapiens hypothetical protein DKFZp761F2014 (DKFZp761F2014), 
mRNA 


NM 020221 


Homo sapiens hypothetical protein DKFZp547I224 (DKFZp547I224) ? mRNA 


NM 020217 


Homo sapiens hypothetical protein DKFZp547I014 (DKFZp547I014), mRNA 


NM 020161 


Homo sapiens hvoothetical protein DKFZd547H025 rDKFZn547H025 > i mRNA 


NM 020186 


Homo sapiens DC1 1 protein (DC1 1) 5 mRNA 


NM_020205 


Homo sapiens cellular zinc finder anti-NF-karvnaR C'e^anne fPFZANNJT^ 
mRNA 


NM_0 19887 


Homo sapiens second, mitochondria-derived activator of ra<;na<3p fSllVrAP^ 
mRNA 


NM_0 19892 


Homo sapiens phosphatidvlinositol f4 5^ bisnhosnhate 5-r)ho«?r>hata«;e hnmolncr* 
phosphatidylinositol polyphosphate 5 -phosphatase type IV (PPI5PIV), mRNA 


NM_019885 


Homo sapiens cytochrome P450 retinoid metabolizing protein (P450RAI-2), 
mRNA 


NM_0 19845 


Homo sapiens candidate mediator of the p5 3 -dependent G2 arrest (REPRJMO), 
mRNA 


NM 019853 


Homo sapiens protein phosphatase 4 regulatory subunit 2 (PPP4R2), mRNA 


NM 013301 


Homo sapiens protein predicted by clone 23882 (HSU79303), mRNA 


NM 013300 


Homo sapiens protein predicted by clone 23733 (HSU79274), mRNA 


NM 013296 


Homo sapiens LGN protein (HSU54999), mRNA 


NM 013293 


Homo sapiens transformer-2 alpha (htra-2 alpha) (HSU53209), mRNA 


NM 013310 


Homo sapiens hypothetical protein (AF038169), mRNA 


NM 018975 


Homo sapiens TRF2-interacting telomeric RAP1 protein (RAP1), mRNA 


NM 019082 


Homo sapiens putative nucleolar RNA helicase (NOH61), mRNA 


NM 019020 


Homo sapiens hypothetical protein (FLJ20748), mRNA 


NM 019058 


Homo sapiens HIF-1 responsive RTP801 (FLJ20500), mRNA 


NM_019056 


Homo sapiens neuronal protein 17.3 (P17.3), mRNA 


NM_0 19042 


Homo sapiens hypothetical protein (FLJ20485), mRNA 


NM 019061 


Homo sapiens phosphatidvlinositol-3 nhosnhate 3-nho«?nhatac;e adanrnr QiVhiinit 
(3-PAP), mRNA 


NMJ 18986 


Homo sapiens hypothetical protein (FLJ20356), mRNA 


NM_0 19034 


Homo sapiens ras homolog gene family, member F (in filopodia) (ARHF), 
mRNA 


NMJ 19062 


Homo sapiens hypothetical protein (FLJ20225), mRNA 


NM 019038 


Homo sapiens hypothetical protein (FLJ11045), mRNA 


NM 019044 


Homo sapiens hypothetical protein (FLJ10996), mRNA 


NM_018180 


Homo sapiens DEAD/H (A^n-Glu-Ala-A^n/HicA box nnlvnervHrfp ^9 
mRNA 


NM_019028 


Homo sapiens hypothetical nrotein similar to ankvrin reneat-rrmta firmer rvrinfpin 
AKR1 (FLJ10852), mRNA 


NMJ) 190 14 


Homo sapiens similar to DNA-directed RNA nolvmerase TH^ kDa^ fPr»n1 -9^ 
mRNA 


NM 019023 


Homo sapiens hypothetical protein (FLJ10640), mRNA 


NM 018162 


Homo sapiens hypothetical protein FLJ10633 (FLJ10633), mRNA 


NM 019067 


Homo sapiens hypothetical protein (FL J 106 13), mRNA 


NMJ) 19057 


Homo sapiens hypothetical protein (FLJ10404), mRNA 


NM 018846 


Homo sapiens SBBI26 protein (SBBI26), mRNA 


NM 016483 


Homo sapiens hypothetical protein (HSPC226), mRNA 


NM 018400 


Homo sapiens voltage-gated sodium channel beta-3 subunit (scn3b gene) 
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(HSA243396), mRNA 


NM 018700 


Homo sapiens tripartite motif-containing 36 (TRIM36), mRNA 


NM 018547 


Homo sapiens hypothetical protein PR02964 (PR02964), mRNA 


NM 018546 


Homo sapiens hypothetical protein PR02958 (PR02958), mRNA 


NM 018544 


Homo sapiens hypothetical protein PR02949 (PR02949), mRNA 


NM 018634 


Homo sapiens hypothetical protein PR02893 (PR02893), mRNA 


NM 018543 


Homo sapiens hypothetical protein PR02859 (PR02859), mRNA 


NM 018542 


Homo sapiens hypothetical protein PR02834 (PR02834), mRNA 


NM 018538 


Homo sapiens erythroblast membrane-associated protein (ERMAP) mRNA 


NM 018534 


Homo sapiens hypothetical protein PR02714 (PR02714), mRNA 


NM 018530 


Homo sapiens hypothetical protein PR02521 (PR02521) mRNA 


NM 018627 


Homo sapiens hypothetical protein PRO2405 (PRO2405), mRNA 


NM 018523 


Homo sapiens hypothetical protein PR02325 (PR02325), mRNA 


NM 018519 


Homo sapiens hypothetical protein PR02266 (PR02266), mRNA 


NM 018517 


Homo sapiens hypothetical protein PR02214 (PR02214) mRNA 


NM 018621 


Homo sapiens hypothetical protein PR02198 (PR02198), mRNA 


NM 018619 


Homo sapiens hypothetical protein PR02133 (PR02133), mRNA 


NM 018618 


Homo sapiens hypothetical protein PR02121 (PR02121), mRNA 


NM 018616 


Homo sapiens hypothetical protein PRO2037 (PRO2037), mRNA 


NM 018512 


Homo sapiens hypothetical protein PRO2015 (PRO2015), mRNA 


NM 018610 


Homo sapiens hypothetical protein PRO 1942 (PRO 1942), mRNA 


NM 018510 


Homo sapiens hypothetical protein PRO 1866 (PRO 1866), mRNA 


NM 018507 


Homo sapiens hypothetical protein PRO 1843 (PRO 1843), mRNA 


NM 018606 


Homo sapiens hypothetical protein PR01787 (PR01787), mRNA 


NM 018589 


Homo sapiens hypothetical protein PR01635 (PR01635), mRNA 


NM 018587 


Homo sapiens hypothetical protein PRO 161 7 (PRO 161 7), mRNA 


NM 018503 


Homo sapiens hypothetical protein PRO 1598 (PRO 1598), mRNA 


NM 018586 


Homo sapiens hypothetical protein PR01584 (PR01584), mRNA 


NM 018502 


Homo sapiens hypothetical protein PRO 15 80 (PRO 15 80), mRNA 


NM 018603 


Homo sapiens hypothetical protein PR01496 (PRO 1496), mRNA 


NM 018584 


Homo sapiens hypothetical protein PRO 1489 (PRO 1489), mRNA 


NM 018582 


Homo sapiens hypothetical protein PR01483 (PR01483), mRNA 


NM_0 18602 


Homo sapiens DnaJ (Hsp40) homolog, subfamily A, member 4 (DNAJA4) 
mRNA h 


NM 018578 


Homo sapiens hypothetical protem PR01257 (PR01257), mRNA 


NM 018576 


Homo sapiens hypothetical protein PROl 163 (PRO 1 163), mRNA 


NM 018497 


Homo sapiens hypothetical protein PRO 1048 (PRO 1048), mRNA 


NM 018565 


Homo sapiens hypothetical protein PRO0899 (PRO0899), mRNA 


NM 018562 


Homo sapiens hypothetical protein PRO0386 (PRO0386), mRNA 


NM 018590 


Homo sapiens hypothetical protein PRO0082 (PRO0082), mRNA 


NM_0 18667 


Homo sapiens sphingomyelin phosphodiesterase 3, neutral membrane (neutral 
sphingomyelinase II) (SMPD3), mRNA 


NM 017544 


Homo sapiens transcription factor NRF (NRF), mRNA 


NM_0 18468 


Homo sapiens uncharacterized hematopoietic stem/progenitor cells protein 
MDS033 (MDS033), mRNA 


NM_0 18467 


Homo sapiens uncharacterized hematopoietic stem/progenitor cells protein 
MDS032 (MDS032), mRNA 


"X TA Jf f\ 1 O A H A 

JNM_u 18464 


Homo sapiens uncharacterized hematopoietic stem/progenitor cells protein 
MDS029 (MDS029), mRNA 


NM 018688 


Homo sapiens bridging integrator 3 (BIN3), mRNA 


NM 018686 


Homo sapiens CMP-N-acetylneuraminic acid synthase (CMAS) mRNA 


NM 018446 


Homo sapiens glycosyltransferase AD-017 (AD-017), mRNA 
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NM 018416 


TTnmn qanipnq FCTXT? fnrkhparl fartor fFHXi rnRNA 

XXUlXXvX ociLJ it'll o x vyy\.j,6 iuijviicau lai/iui \^x x jl^v j ? ixxxvx>.£V. 


NM 018407 

1>(XYX KJ X Ot^U / 


TTnmn <;anipn<; nntativp intporal mpmhranp tran^nnrtpr fT,(~^27i mRNA 

XXVJXXXVX OdpXVvXXO p IX Ld tl V \J XXXIX/gXdX XXXV^XXXIXX dill/ 11 dXXo p vyx Lvl ^X-^V^^ / J ? XXXXV1 >-Tv 


NM 018472 

J. > 1VX \_/ JL KJT I 4* 


TTnmn ^anipns nnpharaptpriyprl hvnntha1amii<? nrntpin HHT01 1 fTTT01 1^ mRNA 

X X KJ X X 1 VX OcLJjXV^XXO LXXXVXXCXX d \j Lvl XZ-iwvX XX_y LyW LXXCl XQ.X11LXO XyJ. Vy twill 111 VI X X X V 1 X / ; XXXJL\_L>zV. 


NM 018471 

X>XYX V/ X O" / X 


TTnmn Qanipn^i nnnliaT'aptpri'zprl VivnntTialamnQ nTntpm TTHTOI 0 fTTT010^ ml^N^A 

X XVyXXXw OCXJJXV^XXO LXXXV-'llCXX Clw L^/X X/LtwvX XXj' lJ \J LXXCIXCIXXXLXO LJlWLwllX 1XXV/1V ylXX vlV/yj X X JLX VX N,i V 


NM 018470 

X^JXVX \J X OT / W 


TTnmn ^flniprr? nimViaTapfpri^pH Irvmntlialamn^i rvrnfpm TTTT009 rTTT'OOO^ mT?NfA 

XXUXXXVJ OCXLJXV^XXo LXIXV^XXCXX CXL> Lv^X XZjt'XX XX_y LXXCIXCIXXXLXO jJl \_ILt/llX XX X \J\J y \X- XX \J\J J y j X X XX vj. > 11 


NM 018460 

1>1VX \J X 0**T\J-7 


TTnmn cnni f^n c iTnpTxaT , nr»i"i=*T , i f 7f :i r1 ViA/rinfTisil^Tvmc nrofpin TTT^OOR fTTTAOR^ ml?"KrA 

XXvJiilU OCXLyXt/XXo LXXXV^XXdX <X\j\SZ>\. X/Lt\J. Xl > y k/ULlldldlllLXo LJX WLt/XXX XX X L/uU ^XXX\J\yOy 5 lllXVxNzx 


nm 017591 


TTnmn QarvipnQ ^TAP aQ^nriafpH faptnr-1 fPT'OTrAP ATh 1 ^ mRNA 

AJLWXlJAJ oCtUylCXlO yVXTii do oVJL/ Id LCU lavLUl 1 ^XXOyVJLrjJL y\J_ 1 J ^ XXXXVX Nxv 


NM 01 751 4 


TTnmn canipnc ^s'P'^ ctptip rTT^^ V* ^C^P1\PP\ mPNA 


NM 01 751 9 

In xVX Wl / J 1Z. 


TTnmn canipnQ rT^ Kpfa -nrntpin ^TT^PT^sT^ T<T A^ mPNA 


NM 016536 


TTnmn ^anipn^ TTSPP059 nrntpin fR^PP059 1 mPNA 

XXVJXXXU odLJXClXo XX OX V^-VJ^yJy 7 LJX KJ Lt^llX ^XXul \-s\Juy)^ lllX\JL>yr\. 


NM 018553 


Homo sapiens ELG protein (HSA277841), itlRNA 


1 N 1YX KJ X O^UJ 


TTnmn ^fcniptiQ "tranQPfintinn ■fapfni* ( 1 h' cptip i fTTSl A 77 5 98 6 i mPTvTA 

XX\J111\J OdLJlWlXO UX dXlO^/X XLJLXVJXX Xdl/LVJA yOXVXXX gt/XXt/^l ^XliyAZi / Z? O Uy 5 XXlXVXN 1\. 


NM 018404 


Homo sapiens centaurin, alpha 2 (CENTA2), mRNA 


"KTM 018401 


XxUIllU bdpiCIlo gCIlC lUI oCnixC/ LIxTCUllinC prOLClIl JKJLIldbC ^XluAZjUOJ7j, iIjLxviN/\ 


"MM 017589 


TTnmn canipnc NTr^P-5 r»rntpin ^TT^ A 94^ 6661 mP7\J A 




xiomo bdpienb nepdiooeiiuidr cdroinoind-dbsooidLeQ dnxigen iz/ v xiv^/\iz / 
mPNA 

xxxxvxn yjv 


NM 018477 


XXUIllU bdpiCIlts UliL-lldl dU LCI 1Z.CLL IiypULlldldHJLU.D piULCUl X^vrVJvjT 1 1 V xl/VL\JT I 1 

mPNA 


NM 018659 

xNxVX v/lOUJZ. 


XX\Jlllvj octpxCllts glJlg 111-11 JVC piULCUl v vJXjX IIlxviN-rV 


NM 017962 


TTnmn sarvipnd hvnnthptipal rirntpin FT T20875 fFT T20825 1 mPNA 

XXvylllvX' OdpXt/lXo XX^y pvy tlXt-LXV-dX pXVJLt/XXX X X_j J JLi\J /-i^J \X. X-iO Zj\J \jj£«~J J ? XX XXVI N y\. 


NM 017961 


TTnmn wnipn«; V»vnntiSptipa1 nrntpin PT T9081 ^ CVJ T90R1 ^ i mP"M A 

XXVJXXXw odpiCllo lljy pVJLllCLlL/dl pUJLClll xXjJZ/UOI J ^x!jJZ,U0 1 J J ? lllXVlNvrv 


NM 017960 

X > XYX V/ X / y\J\J 


TTnmn ^ariipnt; hvnnthptipal nrntpin FT T90808 ^FT T90808 i mPNA 

XXvyXXXvX oapi&llo XXJ'pXJ LXXCLXL/CXX piULtillX X Z/L/OUO yX J— / J ^ \y O Vy O Ij lllXViNxi. 


NM 017959 

± > x vx v i / y -~> y 


TTnmn <?anipn<s hvnnthptipal nrntpin FT T90809 TFT T90809 » mPNA 

XXVJXXXVy odpiv/lXo IXj'pvy llXCtlL/dl piULCUl X J_/JZ(\yOuZ( \^X XjJLUOu^j IllxVJLNyrx 


NM 017958 
i ^ x vx \j x i y u kj 


TTnmn <;anipnq hvnnthptipal nrat^n FT T9078^ TFT T9078^ i mPNA 

XXVH11U oapit/llo Hjf'P^J LllCLlL/dl piUtt/111 X X-/JZ/V/ / O-y \^X X-fJZ.W / OJ X1XXV1N /^V 


NM 017957 


TTnmn aniens: pn^in 1 TFT T90778 i mPNA 

XXVJXXX^J odpiCllo Cpolll _y ^X l^J ^J\J / / OJ^ XXlXVLNyrV 


NM 017956 

XNJLVX V/ 1 1 y UK) 


TTnmn <aanipn<; hvnnthptipal nrntpin FT T90779 fFT T90779 1 mPNA 

XXUIllU £>dpiCll£> liypLILllCLlL/dl piULCUl 5? X-iJ £\J 1 1 yVx^J^yJ / IIJxvlNTTx 


NM 017950 

XNxVX ul 1 Zs *J\J 


TTnmn <5anipn<5 hvnnthptipal nrntpin FT T9075^ TFT T90753 1 mPTvT A 
XXLHIIU odpiCllo liypUU.lCllC'dl piULCUl X^X^JZrW/ JD \Sr L-iJ £,\J 1 Jj XXlXVlN /1. 


NM 0 1 7949 


TTnmn QanipnQ h\mr\fhf>t^n^ -nmt^-n FT T907^0 fFT T907^Q 1 mPTsJA 
xxuiiiu adpiciio iiypuLiicnodi pxuLciii Vi^ijz,\j joy yvx^jz^yj / jyj^ xixxv±n/tl 


NM 017946 

X^lxVX U 1 / Jy ^TVJ 


TTnmn «:anipn<5 hvnnthptipal -nrnt^rx FT T907^1 fVJ T907^1 1 mPNA 

XXWXXXU odpiCllo llj' pUUXXClXC'dl piULCUl X X^J £s\J / J i. ^X X^iJ ZrVy f Jl L lllXVlNvrv 


NM 017953 

XNXVX Ul / Zs U ~J 


TTnmn <3anipn<; hvnnthptipal nrntpin FT T90799 fFT T9079Q^ mPTvTA 

XXVJII1U odpiCllb IxypULIlCllL/dl piULCUl rJuJ/-v//Z.7 ^X^XjJZ.W / Z*yjy IIlXVtN/rV 


NM 017943 


Hnmn <?anipn<; hvnnthptipal nrntpin FT T90795 fFT T90795 i mPNA 

XX^XXXU odpit^XXo ILy pUtXl^LX^/dl pXULClll X X-iJ Z*\J 1 Z**J ^X XjJZ/U / i ? XXXXVX > yV. 


NM 017941 

X>XVX KJ X / yi X 


Hnmn «;anipn«; hvnnthptipal nrntpin FT T90791 fFT T90791 i mPNA 

xxvjxxxvj oapiv^iio xx_y p vj lxxv^ lxv^cxx px kj ll^xxx x x^j^\j i jl, x. \x. X-j%iZ*\j 1 ^xy 5 XXXXVXN 


NM 017938 


Homo ^anient? hvnnthptipal nrntpin FT T9071 6 fFT T9071 61 mRNA 

XXVXXXXW OdpiV^XXO XX_y pWXXXV_/tXV»'dX pX \J LWXXX X XjJ ^Li\J 1 X KJ yx X~iJ£*\J 1 L\J X X XXNJL > A 


NM 017937 

j. aivx vy i / y i 


Hnmn <;anipn^ hvnnthptipal nrntpin FT T90719 TFT T9071 9 1 mPNA 

XX\J11X*J OCipiV/llO ll^y ^J\J LXXV^ LXV^CXX pX VX Lv/XXX X XjJZ-Vy / \^X X_/ J ZsVJ 1 L^LjJ} X X IXVX > y V 


NM 017932 

1 >XVX \J ± I y ~J 


Hnmn sanipn^ hvnnthptipal nrntpin FT T90700 fFT T90700 1 mPNA 

XXvXXllW oopiWlij ll_y p W LXIV-/ LX^cXX pxWLWllX X J— ( J ^ VX / VXVy yx X_-/J V/ / \J\J J ^ XXXXVX >l yV 


NM 017929 

X > XVX V/ A 1 y 


Hnmn ^anipn^ hvnnthptipal nrntpin FT T90695 fFT T90695 » mRNA 
xxvxxxxv-x ocxpxv^xxo xxj' pwtxx^LXL/dx px yj xv_-xxx x j—iJ jC\jkj y u yi. x^j y *j y , xxxxviNyv 


NM 017928 

X>XV1 VX X / y j—i O 


Hnmn "?anipn«? hvnnthptipal rvrntpin FT T906Q4 fFT T90694 1 mRNA 
xxvjiiivy? odpit-xxo iiy puixiC/iii/di piutciii x x_cJ z,\J\jy I -T \±:x^iJ^\J\jy^j^ xxxxviN yrv 


NM 017925 


Hnmn Qanipns hvnnthptipal nrntpin FT T90686 fFT T90686 1 mRNA 
xx^jxxxvy ocxpxv^xxo xx^y p w lxxw LXV-'Cix px \j LC/XXX x x^ij ^yjKjOKj yx L-iJ z*\J\jkjkj j 5 xxxxvin^tv 


NM 017920 


Hnmn ^anipns hvnnthptipal nrntpin FT T90654 fFT T90654^l mRNA 
xxvyxxxvy oaiJiv/iio xx^y p w lxxv^ Lxv^dx px kj tc-xxx x X-jJ ^\jKju'~r yr x-/Jju\j\j*j^ j$ xxxxvx >y/A_ 


NM 017919 

J. > XV JL V/ JL 1 y Vy 


TTnmn Qanipn^i hvnnthptipal nrntpin FT T90651 fFT T90651 1 mPTsJA 
XJLUllxO bdpiCllo liypvJLllCHUdl piULCUl J7X-/JZfUU O 1 ^rL/JZUOJ 1 J) IlJJLvxNr\ 


NM 017918 

X^iXVX V/ X / J7 1 O 


Hnmn ^anipnc; hvnnthptipal nrntpin FT T90647 fFT T90647 1 mRNA 

XXVilllVJ odpit/lXo IXJ'pL/LlXC/Ll^dX pXLPtClXl X X_/JZ*V/U 1 T/ \^X^ X-iJ Z*\J VJ'T / / 5 XXXXVlNyV. 


NM 017917 

X > XV JL \J A 1 y L f 


Hnmn <;anipn<; hvnnthptipal nrntpin FT T9 064.4. fFT T90644 i mRNA 

X XVXXXXvX OCipX t/XXo lljf pwtllwtlVydl pX KJ Lt/XXX X J—»J jl* KJ KJ'-t'-t \X X_/J AjKJKJ'-r'-r j ^ X X XXVI > A 


NM 017916 

x > ivjl v/ x / y j. u 


Hnmn «5anipn«; hvnnthptipal nrntpin FT T9064^ fFT T90643 i mRNA 

X X V_y X X XvX oCipX^XXO XXjf'pvXLXXv/LX^dX pX KJ Lt-XXX X 1 '■' *Li\J\J " ^J IX X^J *Li\J\J " J 5 X X JLX VX > yi. 


NM 017915 


Hnmn <?anipn<5 hvnnthptipal nrntpin FT T90641 fFT T90641^ mRNA 

XXVJ11HJ odpi^llo XXji'pVJLXXW'LlL/dl piv/tClll X L/JZiV/Ut 1 ! ^X X-iJ X X X XX VX N y^_ 


NM 017912 

x ^ xyx vy jl i y \.z* 


Hnmn <?anipnc: hvnnthptipal nrntpin FT T906^7 fFT T906^7 i mRNA 

XXU11HJ odpiCllo IX^y ptJLlXCLlL/dl pUJLClll X 1jJZ<UU J / ^X X_/Jx-rVy \J^f / J y XXXXV1N vrV 


NM 017909 


Homo sapiens hypothetical protein FLJ20627 (FLJ20627), mRNA 


NM_0 17907 


Homo sapiens hypothetical protein FLJ20625 (FLJ20625), mRNA 


NM 017903 


Homo sapiens hypothetical protein FLJ20618 (FLJ20618), mRNA 


NM 017901 


Homo sapiens two-pore channel 1, homolog (KIAA1 169) ? mRNA 


NM_0 17900 


Homo sapiens hypothetical protein FLJ20608 (FLJ20608), mRNA 


NM 017899 


Homo sapiens hypothetical protein FLJ20607 (TSC), mRNA 
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